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Section 1
Introduction

1.1 Background

The L.E. Carpenter facility is located at 170 North Main St., Borough of Wharton, Morris
County, New Jersey (see Figure 1) The site history has been summarized in the 1992 Final
Supplemental Remedial Investigation Addendum Report (Weston, 1992a), and is summarized
briefly here. The site was operated as a ﬁanufacturing facility for vinyl wall coverings from
1943 to 1987. Subsequently, it has been used as a warehouse and manufacturing facility. Key
compounds used in the manufacturing process or plant operations included a plastisol
compound, coal, #6 fuel oil, xylenes, and methyl ethyl ketone. Some waste materials were

~ disposed into an unlined, on-site surface impoundment. In addition, the site had an operating

iron mine and forge in the late 1800’s to egrly 1900’s. In 1982, an Administrative Consent Order
(ACO) was entered into with the NJDEP, followed by a 1983 Addendum, and a 1986 additional
ACO.

A map of current conditions at the site is présent'ed as Figure 2. Site remediation activities
began in 1982, and have included, but ate not limited to, removal of 4,000 cubic yards of waste
from the surface impoundment, removal of underground and aboveground storage tanks,
floating product recovery, and building dgmohtlon and removal. From 1984 to 1992, more than
5,000 gallons of floating free product were removed by a series of recovery wells (Weston,
1992a). Free product recovery continued, and since 1997, enhanced fluid recovery (EFR) wells
have been used to recover an additional 2,000 gallons of free product. Currently, the remaining
free product covers an area of approximately 100 feet by 600 feet on-site, with typical apparent
product thickness values in wells of less than a foot, but ranging up to several feet in a few
wells.

Groundwater in the vicinity of the free product zone contains three main constituents of
concern that exceed New Jersey groundwater quality standards (NJGQS): ethylbenzene,
xylenes, and diethylhexyl phthalate (DEHP), also known as bis-2-ethylhexyl phthalate (NJDEP,
1994). Typically, concentrations of constitlj;eh'ts of concern in the groundwater decrease
substantially over relatively short distancfe’é from the free product area, such that, within 100 to
300 feet downgradient of the free product :zone, concentrations are commonly nondetectable.

The pattern of substantial decreases in concentrations of constituents of concern over relatively
short distances from the free product indicates that some degree of natural attenuation may be
occurring in the groundwater system.

RMT, Inc. 1-1 L. E. Carpenter and Company
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1.2 Objective

The objective of this report is to evaluate the extent to which natural attenuation is reducing the
mass and concentration of constituents of concern in the groundwater at the site downgradient
of the free product plume. This evaluation will help to assess whether natural attenuation of
the constituents of concern could be an effective component in the overall site remediation
strategy.

RMT, Inc. 1-2 L. E. Carpenter and Company
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Section 2
Approach for Evaluation
~ Natural Attenuation

Significant documents that preseht guidelinés for evaluating natural attenuation in
groundwater include the use of Monitored Natural Attenuation at Superfund, RCRA Corrective
Action, and Underground Storage Tank Sites (USEPA, 1999) ASTM Standard Guide for
Remediation of Groundwater Natural Attenuatlon at Petroleum Release Sltes (ASTM, 1998),

Natural Attenuation of Fuel Contammatuon Dlssolved 111 Groundwater (W iedemeier, et al.,

1995), and Technical Protocol For Evaluating Natural Attenuahon of Chlorinated Solvents In
Ground Water (Wiedemeier et al., 1998). Wh1le deahng mainly with fuel-related constituents
and chlorinated solvents, the technical protocols presented in these documents, are not strictly
chemical-specific; rather, the approach is broadly applicable to a variety of contaminants where
natural attenuation is being evaluated. The geneéral technical protocol, outlined in the 1998
report (Wiedemeier et al., 1998) includes tho; following elements:

= Develop a preliminary conceptual model of ,contarb.ihant behavior at the site

m  Characterize the site hydrogeologic conditions

» Evaluate chemical indicators of natural attenuatiorl

m  Refine the conceptual model, and conduct pre-modehng calculations of contaminant
behavior : :

»  Simulate natural attenuation using a ’solute.fate and transport model
®  Conduct a receptor exposure pathwéxo anaiyéis ‘

Evaluate supplemental source removél optio'ns

®  Prepare a long-term monitoring plan o

®  Present findings |

These elements of a natural attenuation evaluatxon have been, of are being, addressed as
follows. This feport will present a preliminar conceptual model of contaminant behavior at
the site, and additional data will then be used to refine the conceptual model. The site
hydrogeologic conditions have préviously | been charactenzed in detail (Weston, 1992a) and are
summarized briefly here. Chemical md1cators of natural attenuation are evaluated in this
report. Premodeling calculations of chemxcal‘ behavior are presented, and natural attenuation
simulations using a solute fate and transp.o‘rt“r,nodel are pxesen,ted in this report.
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An exposure assessment completed previously for the site indicated no current human
exposure pathway completed through groundwater under current conditions, although there
was a potential for future use of groundwater identified for the site (Weston, 1992b). Source
removal is currently ongoing at the site, in the form of EFR of free product. This source removal
action follows removal of contaminated soil from the surface impoundment, and free product
removal by extraction wells that was initiated in 1984. Finally, a long-term monitoring plan has
been implemented for the site. A revised plan may be considered to track progress in natural
attenuation of the contaminants, if natural attenuation becomes an important part of the overall
remedial strategy.

The following sections present the results-of conceptual model development, evaluation of
natural attenuation indicators, premodeling calculations of contaminant behavior, and
development of a fate and transport model to evaluate natural attenuation of key contaminants.

RMT, Inc. 2-2 L. E. Carpenter and Company
I\WPMSN\ P|T\00-03868\09\ R000386809-005.D0C 5/16/00 Final May 2000



Section 3
Prehmmary Conceptual Model

The key contaminants of concern in groundwater associated with the free product plume at the
site include xylenes, ethylbenzene, and DEHP (NJDEP, 1994). The sources of these constituents
are not well known, but leaks from the fuel oil tanks or lines that previously existed in the
southern portion of the site are potential sources for xylenes and ethylbenzene. Xylenes were
also used in the manufacturing process, and may have leaked from storage tanks or transfer
lines located on-site. DEHP is an important component of plasticizers, and it may have been
stored and used in the manufacturing process, and may have leaked from storage tanks or lines
on-site. The on-site surface impoundment may have been a source of all three of the
constituents listed above, since it contained waste materials from the site and was unlined.

Xylenes and ethylbenzene are readily biodegradable (Howard, 1989) . Typically, xylenes and
ethylbenzene are attenuated over very short distances away from a source. Evidence provided
by Rice et al. (1995) from a study of 1,100 leaking underground storage tanks in California
indicates that most BTEX plumes are stable or moving slowly relative to groundwater, and are
limited by natural attenuation, especially involving biodegradation. Xylene- and ethylbenzene-
degrading bacteria utilize electron acceptors for energy, such as (in order of preference) oxygen,
nitrate, manganese, iron, and sulfate. Under aerobic (oxygen present) conditions, the
biodegradation of ethylbenzene and xylenes will be most rapid; total removal of 7.5 mg/L total
BTX (benzene, toluene, and xylenes) in 1.2 years was observed under aerobic conditions in
shallow groundwater of one study (Barker et al., 1987). Under anaerobic conditions, xylenes
and ethylbenzene are also readily degraded, but at a slower rate (Barker et al., 1987).

DEHP degrades rapidly under aerobic conditions in surface water, with half-lives of 2 to

3 weeks reported (Wolfe et al., 1980; Howard, 1989). Under anaerobic conditions in water
sediment mixtures, no biodegradation has been reported in some studies (Howard, 1989).
While there are few studies of DEHP biodegradation in groundwater reported in the literature,
evidence indicates that, under aerobic conditions, a substantial degree of biodegradation will
occur in groundwater, as it does in surface water (Howard, 1989). For example, Graves et al.
(1994) reported substantial oxygen-limited biodegradation of DEHP concentrations by

indigenous bacteria in laboratory microcosms simulating aerobic groundwater conditions and
nutrient additions.

Examination of the distribution of xylenes, ethylbenzene, and DEHP in groundwater at the site
shows a consistent pattern, in that concentrations are high close to the free product plume, and
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decrease substantially over short distances away from the plume. Highest concentrations tend
to be in the shallow groundwater, which is consistent with the free product plume being the
source of dissolved constituents in the groundwater.

A preliminary conceptual model of the behavior of ethylbenzene (EH), xylenes (X), and DEHP
at the site is that these constituents dissolve out of the free product plume and are carried
downgradient in the groundwater. Grouridwater flow downgradient of the free product is
toward the north and east, toward the drainage ditch that extends east to west along the
northern property line of the L.E. Carpenter site. The contaminants migrate laterally largely
through the shallow groundwater, and are dispersed somewhat along the flow path. However,
substantial decreases in concentration downgradient of the free product occur largely as a result
of biodegradation of the three major constituents of concern, as well as other VOCs. The
biodegradation occurs first under anaerobic, reducing conditions in the near vicinity of the free
product, then under progressively oxidizing conditions downgradient of the free product.
Within 200 to 300 feet of the downgradient edge of the free product, concentrations of X, E, and
DEHP have decreased to nondetectable levels, as biodegradation has apparently removed the
dissolved contaminants from the groundwater. Ten years of chemical data indicate that the
plume of dissolved constituents of concern is relatively stable or shrinking over time, as free
product is removed and the dissolved constituents are biodegraded along the flow path.

This preliminary conceptual model will be evaluated in consideration of the data and
discussions provided in the following section. A refined conceptual model will be presented
later in the report.

RMT, Inc. 32 L. E. Carpenter and Company
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| Section 4
Site Hydrogeologic Conditions

The hydrogeologic conditions of the site have been presented in the 1990 Report of Revised
Investigation Findings, L.E. enter & Company, by GeoEngineering, Inc., and in the 1992
Weston report entitled Final Supplemental Remedial Investigation Addendum for L.E.
Carpenter and Company. In the western portion of the site, the upper stratum is composed
largely of sand and gravel outwash, overlain by a thin layer of fill. In the eastern portion of the
site, this outwash unit is overlain by relatively low-permeability silt and clay alluvium from the
Rockaway River, that occurs within the upper 10 to 15 feet, based on the 1992 Weston
Supplemental Remedial Investigation Report. However, later borings for EFR wells and recent
exploratory borings identified a significant amount of sand and gravel in the upper alluvial unit
at a number of locations within the free product zone that were previously identified as having
silt alluvium. It appears that the upper alluvial unit is variable laterally, including areas of silty
sand as well as silt and clay. Within the upper alluvial unit, borehole geophysics conducted at
selected locations identified a silt/clay layer of variable thickness up to 2 to 5 feet, at depths
ranging from about 5 to 10 feet. The upper alluvial unit of silt, sand, and clay overlies deeper
permeable units (up to 170 feet total in thickness) composed of sand and gravel outwash and
stratified drift.

i
Figure 3 shows a conceptual cross section of geologic conditions at the site, along an east-west
transect. The cross section was modified slightly from Weston (1992) based on later data and

- extends through the free product zone, and through the downgradient monitoring locations in

the groundwater plume. As shown in the cross section, geologic conditions are variable and
complex at the site, with cross-cutting geologic contacts, geologic facies changes over short
distances, and significant permeability differences across the site at various depths.

Free product occurs in the upper 15 feet of formation at the site, and in most cases is within 5 to
10 feet of the surface. At some locations, the free product occurs within shallow alluvium or £ill,
composed mainly of silt and clay, whereas at other locations it occurs within the silty sand.

Shallow groundwater flow is substantially affected by adjacent surface water bodies.
Groundwater is recharged from the Rockaway River, and discharges into the drainage ditch
that lies to the north and east of the free product zone. As shown on Figure 4, shallow
groundwater flows from the free product area to the north and east, toward the drainage ditch
that borders the site and the Air Products property. Except for the recharge zone adjacent to the
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Rockaway River, vertical gradients are upward toward the shallow groundwater zone and
surface water bodies.

The silty sand that occurs immediately beneath the surface (western portion of the site) or
beneath the sandy silt/clay alluvium at depths ranging from 0 to 15 feet (eastern portion of the
site) has a hydraulic conductivity of approximately 37 feet/ day (Weston, 1992a). The hydraulic
conductivity of the upper stratum of silt and clay alluvium that occurs in the eastern portion of
the site has not been measured, but is likely on the order of 1 foot/ day or less, based on boring
log descriptions. The horizontal hydraulic gradient varies across the site, but is approximately
0.0016 £t/ ft, based on examination of equipotential maps from GeoEngineering (1990), Weston
(1992a), and RMT (1999). Assuming a typical effective porosity of 0.3 (Freeze and Cherry, 1979),

the horizontal groundwater seepage velocity is approximately 73 ft/year in the shallow portion
of the outwash sand.

RMT, Inc. ' 4-2 L. E. Carpenter and Company
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Section 5
Extent of Groundwater Contamination

The extent of groundwater contamination with respect to free product, total BTEX, and DEHPis
presented on Figures 5 and 6. Floating free product (also known as light nonaqueous-phase
liquid, or LNAPL) exists over an area that is approximately 500 feet east-west by 100 feet north-
south. In the free product area, concentrations of xylenes, ethylbenzene, and DEHP are
generally high (several thousand ug/L); DEHP concentrations exceed the solubility limit of

285 pg/L at some locations (e.g., at MW-6R), either as a result of incorporation of free product
into the water sample, or because the solﬁbility of DEHP has been raised in the presence of
other solvent constituents in the groundwater.

Total BTEX concentrations outside the free product area are generally nondetectable on the
western and southwestern (upgradjent)"sidés of the free product area, and are present at
concentrations up to 9 mg/L to the east ahd north (downgradient) of the free product area (see
Figure 5). The BTEX consists mainly of xylenes, with lesser concentrations of ethylbenzene.
Benzene and toluene are generally not detectable in groundwater samples from the site (RMT,
1999). BTEX concentrations decrease substantlally with distance away from the free product
area; for example, along an easterly dlrectlon from the free product, the concentration of total
BTEX decreases from 9 mg/L at MW-22, to 0.014 mg/L at MW-25, to less than 0.001 mg/L at
MW-21 and MW-14 |

DEHP shows a similar pattern to BTEX (Figure 6), with concentrations decreasing over short
distances away from the free product plume. For example, concentrations of DEHP decrease
from 0.67 mg/L at MW-22, to less than 0.001 mg/L at MW-25, MW-21, and MW-14L.

Concentrations of the constituents of concern are generally highest in the shallow groundwater,
because of the proximity to the free product plume. Also, vertical gradients are generally
upward along flowpaths originating from the free product area, which tends to keep the
concentrations highest near the water table.

The historical record of contaminant concentrations shows that concentrations fluctuated
seasonally over a wide range of values (see Table 1 and Figures 7a, 7b, and 7c). During the
petiod from 1989 to 1992 when the remedlal investigation was conducted, concentrations were
relatively high in most monitoring wells. Concentrations decreased during the 1995 to 1996
period, then rose substantially during 1997, and have since decreased dramatically in
downgradient wells. For example, xylene concentratlons shown on Figure 7a show that
concentrations in MW-22R decreased from 66,000 to 5,200 since 1997. Similarly, ethylbenzene
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and DEHP concentrations have decreased dramatically at downgradient wells MW-22 and
MW-25, since initiation of the EFR program late in 1997. The results indicate that the plume has
shown seasonal fluctuations, but is now stable or decreasing over time.

RMT, Inc. o © 52 L. E. Carpenter and Company
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Section 6
nemical Indicators

Natural Attenuation C]

Biodegradation of organic contaminants involves redox (oxidation/ reduction) reactions,
whereby an electron is transferred from the organic contaminant to an electron acceptor. The
highest energy potential, and thus the most preferred pathway, is obtained from using oxygen
as the electron acceptor, which occurs under aerobic conditions. If oxygen is absent, various
other electron acceptors can be used to provide energy needed to degrade the contaminant.
Table 2 shows various electron acceptors, including oxygen, nitrate, iron, sulfate, and carbon
dioxide, in order of energy derived (and preference), from highest to lowest. In nature, usually
more than one of the electron acceptors are available in the groundwater at any zone. This is
because some of the redox reactions have similar energy values, such that more than one
reaction is likely to occur at any point. Also, microenvironments present in the subsurface
around particulate carbon, iron minerals, etc., cause a range of redox conditions to exist even in
a small zone, such as that sampled by a monitoring well. Generally, there are overlapping
ranges of the various electron acceptors, such that groundwater samples usually contain more
than one of the electron acceptors.

Indicators of natural attenuation of petroleum hydrocarbons (such as xylenes and ethylbenzene)
and DEHP, which are degraded primarily under oxidative pathways, include absence or
decreased concentrations of dissolved oxygen, nitrates, and potentially sulfate, depressed
electrode millivolt values of redox, increased contentrations of CO,, nitrite or ammonia,
dissolved iron, and potential hydrogen sulfide and methane, relative to background
(Wiedemeier et al., 1995).

Table 3 presents the concentrations of indicator parameters of natural attenuation. Figures 8, 9,
and 10 show the distribution of dissolved oxygen, redox potential, and ferrous iron in
groundwater samples. Laboratory data sheets are presented in Appendix A.

Figure 8 shows the depressed concentrations of dissolved oxygen that occur in the vicinity of
the free product, and extending downgradient of the free product, to the east and north.
Concentrations below 0.5 mg/L of dissolved oxygen typify the area near to, and within, the free
product zone, whereas concentrations above 1 mg/L occur in upgradient locations. Because of
the difficulty in preventing diffusion of oxygen into groundwater samples during sample
collection, the low values of oxygen shown on the figure are probably maximum values.

The distribution of redox potential values in groundwater over the site is shown on Figure 9. In

the upgradient (western) end of the site, values of redox potential are positive. Reduced redox
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conditions, indicated by negative redox electrode values, occur in the vicinity of the free
product zone, and extend downgradient to the east and north, toward the Drainage Channel
and monitoring well MW-25. The hegative redox values correspond approximately with values
of dissolved oxygen less than 1.0 mg/ L.

Ferrous iron values in groundwater are presented on Flgure 10. Ferrous iron is the chemically
reduced form of iron, which is far more soluble. ngh ferrous iron concentrations are indicative
of reducing conditions in the groundwater. Although few in number, the values are consistent
with the information provided by dissolved oxygenvand redox potential, with indications of
oxidized conditions upgradient of the free product zone, and reduced conditions downgradient
(east) of the free product.

Table 3 shows the concentrations of other indicators of natural attenuation, general chemistry,
and nutrients for biodegradation. Nitrate, which after oxygen is the most preferred electron
acceptor utilized by bacteria under ox1d1z1ng conditions, is nondetectable in downgradient
monitoring wells MW-6R, WP-B6, WP-B10, MW-2R, MW-22R, and WM-25R, again providing
evidence of reducing chemical conditions downgradient of the free product. Sulfate
concentrations are also substantially reduced in downgradient monitoring well samples.
Sulfate becomes reduced to sulfide under very reducing conditions. Methane, a by-product of
microbial respiration, is an indicator of microbial activity and also an indicator of chemically
reducing conditions. Concentrations greater than 1 mg/L of methane were detected in
groundwater samples from monitoring wells that are located downgradient of the free product
plume (MW-6R, WP-B6, WP-B10, MW-2R, MW-22R, and MW-25R). For upgradient wells MW-
155, WP-A3, and MW-17S, methane was niondetectable or was present at a concentration of less
than 0.1 mg/L.

Bacterial plate counts of water samples from momtonng wells show that high numbers of
heterotrophic bacteria colonies are present downgradient of the free product. Over 1,000
colonies/mL were counted in downgradient monitoring well samples. The results of the
bacteria plate counts are presented in Appendix A.

Thus, a number of chemical indicators, including dissolved oxygen, redox potential, ferrous
iron, methane, nitrate, and sulfate, show that various electron acceptors were depleted in
concentration beneath and downgradient of the free product plume, relative to upgradient
locations. Downgradient of the free product, conditions are chemically reducing, whereas
oxidizing conditions are present at upgradient locations. Heterotrophic bacteria colonies are
present at substantially higher numbers in water samples from downgradient of the free
product, than in groundwater from upgradient locations. These patterns are consistent with a
conceptual model of depleted concentrations of various electron acceptors, such as oxygen,
nitrate, sulfate, and carbon dioxide, that are used for energy as the bacteria degrade xylenes,
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ethylbenzene, and DEHP. As the groundwater migrates farther downgradient toward MW 22R
and MW-25R, the concentrations of the electron acceptors begin to rise again as the
groundwater becomes depleted with the contaminants.
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Section 7
Bioscreen Fate and Transport Modeling

Fate and transport modeling was conducted to evaluate the behavior of dissolved constituents
of concern in the groundwater. Downgradient of the free product zone, concentrations of three
major constituents of concern, xylenes, ethylbenzene, and DEHP, decrease from values in the
thousands of pg/L to below detectable concentrations, over distances of less than 300 feet.
Along the same flowpaths, various indicators of biodegradation, including bacteria colony
populations, dissolved oxygen, methane, and others are consistent with conditions that would
be expected if significant biodegradation Were occurring. In this section, changes in the
concentrations of the three major constituents of concern along a flowpath are quantified, to
evaluate the rate at which the contaminants are being removed from the groundwater.

The shallow groundwater piezometric surface elevation for the 4t quarter of 1999 is mapped on
Figure 4. Local groundwater gradients in the shallow portion of the outwash are from the free
product zone eastward and northward, toward the Drainage Channel shown on Figure 4. The
direction of the apparent hydraulic grad1ent varies seasonally, with the gradient being directed
more easterly or northerly from one period to another. The actual flowpath of groundwater
may be skewed more easterly than the hydraulic gradient, based on the pattern of
concentrations observed in monitoring wells between the free product and the drainage ditch.
For example, from the MW-6 location, it appears that the groundwater flow may be directed
eastward toward MW-22, based on higher concentrations at MW-22 than at MW-2 or WP-B10,
which are located north of MW-6. Anisotropy of hydraulic conductivity caused by geologic
stratification oriented easterly (along the direction of the Rockaway River) can easily cause a
preferential flowpath to be skewed easterly (Freeze and Cherry, 1979).

Based on hydraulic head data and concentration patterns, monitoring wells MW-6, MW-22, and
MW-25 lie along a generalized flowline that starts at the free product zone and extends
eastward, and then northward, toward the Drainage Channel. The position of these three
monitoring wells along the generalized flowline, along with availability of monitoring data,
makes them useful for evaluating the rate of change of contaminants in the groundwater. An
alternate flowpath, northward between MW-6 and MW-2, was also considered in the evaluation
of biodegradation.

Groundwater chemical data that were reported in the Supplemental Remedial Investigation
Report (Weston, 1992a) are used in this evaluation, because the three monitoring wells (MW-6,
MW-22, and MW-25) that lie along the designated downgradient flowline were sampled at that
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time (between 1990 and 1992). Recent groundwater data (from April 2000) were also used in
this evaluation, and show that the patteri of decreasing concentrations over distance are
consistent over the past decade. As shown'in Table 1, in the early 1990s, xylene concentrations
decreased from 120,000 pg/L at MW-6, to 18,000 ug/L at MW-22, and to less than detection at
MW-25. In the same three wells, concentrations of ethylbenzene decreased from 16,000 pg/L to
3,200 pg/L to less than detection. Similarly, DEHP concentrations decreased from 62,000 pg/L
at MW-6 to 8 ng/L at MW-25. No DEHP data were available for MW-22 in the 1990 to 1992
sampling period. A similar pattern of sharp decreases of concentration over distance has
continued to the present, as shown in Table 1, for monitoring wells WM-6, MW-22, and MW-25.

7.1 Model Code

The analytical screening model for evaluating natural attenuation, Bioscreen (Newell etal.,
1996), was used to estimate degradation rates in the groundwater for the three major
contaminants in groundwater downgradient of the free product zone: xylenes, ethylbenzene,
and DEHP. The Bioscreen model was developed through a cooperative effort between the U. S,
Air Force Center for Environmental Excellence and the USEPA. Bioscreen has the ability to
simulate one-dimensional advection, two-dimensional dispersion, sorption, and various types
of degradation reactions of contaminants that are evaluated. Bioscreen can simulate solute
transport without decay, linear (first-order) rate of degradation, or “instantaneous” degradation
by reacting the contaminant with rate-limiting nutrients such as dissolved oxygen at specified
ratios. Both aerobic and anaerobic reactions can be simulated.

7.2 Model Input Parameters

It is recognized that there is no unique set of parameters that can be identified definitively for
the entire site. In nature, there is always uncertainty associated with parameter estimates for
any given site. Two sets of model input parameters were used to simulate the transport and
fate of xylenes, ethylbenzene, and DEHP, in order to account for uncertainty in several of the
input parameters. By utilizing two sets of input parameters that bracket a likely range of
parameter values, the results derived from each parameter set can be compared to determine if
the conclusions would change if the model were calibrated to a different set of parameters that
were used within a likely range for the parameters.

Measured values of hydraulic conductivity and hydraulic gradient were used to calculate the
groundwater seepage velocity for the model, as discussed above. The resulting groundwater

seepage velocity is calculated to be 73 feet per year. This value was utilized in both Parameter
Sets 1 and 2.
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The advective migration of the three dissolved contaminants is governed by the groundwater
seepage velocity and by retardation due to sorption to aquifer solids. Because the total organic
carbon content of the aquifer was not quantified, a site-specific partition coefficient for each
contaminant cannot be defined accurately. An estimated value of 0.1 percent organic carbon in
the aquifer soil was used to estimate the degree of sorption, and the retardation of each
contaminant. A review of literature values for organic carbon reveals that the value of

0.1 percent carbon is a typical value that ié useful for estimating the degree of sorption in the
aquifer. The 0.1 percent carbon value, and the resulting values for sorption and retardation for
each constituent, were kept constant for Parameter Sets 1 and 2.

In Parameter Set 1, the “source” of each cbntaminant was conservatively simulated as having a
large mass, thus representing a large, slowly diminishing source. This conservative approach
assumes that the free product is the source of the xylenes, ethylbenzene, and DEHP, and that
the free product will remain as a source for a number of years. This approach is conservative
but reasonable, because, although the free product is being actively removed at the site, itis
likely that some free product will still remain for several years, and will serve as a source for the
dissolved contaminants.

The model was calibrated to historical concentrations of xylenes, ethylbenzene, and DEHP
along a flowline located downgrad1ent of the free product on site. The selected flowline starts
in the free product zone at MW-6, and extends to MW-22 and then to MW-25.

Model input parameters are listed in Table 4, and on Figures 10a, 11a, and 12a for xylenes,
ethylbenzene, and DEHP, respectively. In each case, the groundwater seepage velocity (average
linear velocity) along the selected flowline is designated as 73 ft/yr, as discussed in Section 4.

The retardation factor due to sorption was calculated for each of the three constituents that were
simulated, based on the following equation:

R=1+ (po/ne)(Ke)

where R= retardation coefficient, p» = bulk mass density, n. = effective porosity, and Ko =
partitioning coefficient for each contaminant to organic carbon. The retardation values were
calculated based on literature values for Ko (Wiedemeier et al., 1995; Howard et al., 1990),
estimated bulk mass density (Freeze and Cherry, 1979), and an estimated concentration of
0.1 percent organic carbon in the aquifer soil, as discussed in Section 4. Resulting retardation
coefficient values were 3.4 for xylenes and 4.0 for ethylbenzene. A calculated retardation
coefficient of 601 for DEHP (based on its strong tendency to adsorb) produced resulting
concentration distributions that could not be calibrated to observed concentrations; therefore,
the retardation coefficient was reduced substantially to 9, in order to calibrate the model to
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observed concentrations at the site. This approach is justified because DEHP occurs with
organic solvents (notably xylenes and ethylbenzene), which can substantially increase the
solubility and decrease the tendency of DEHP to adsorb to aquifer solids (USDHHS, 1993).

The biodegradation first order decay constant was a major calibration parameter that was
adjusted during the modeling simulations to derive a best fit of simulated concentrations to the
observed data. The decay constants used in the calibrated models for Parameter Sets 1 and 2
varied from 1.2/year for xylenes, to 0.8/ year for ethylbenzene, and 0.3/ year for DEHP.

The simulation time for the model was set at 30 years. The actual dates or period over which
contaminant releases might have occurred is not known; however, it is likely that the releases
occurred prior to 1982, and after operations began in 1943,

The source thickness was set at 10 feet, based on the tendency of the highest concentrations to
be strongly focused in the upper 10 feet of the of the aquifer. The source concentration at the
center of the plume was adjusted during calibration to derive a reasonable fit to observed .
concentrations especially at the source area (MW-6), after a 30-year simulation time since the
release. :

The source mass and source half-life were also adjusted during calibration to provide a
reasonable fit to the observed data. Source mass values for xylenes, ethylbenzene, and DEHP
were conservatively assumed to be infinite for Parameter Set 1, and were set at 70,000, 10,000,
and 100,000 kg for Parameter Set 2. The total mass values of xylenes, ethylbenzene, and DEHP
in the aquifer include the amount present as free product and the amount sorbed onto soil.
These amounts are not known with accuracy, however, the mass values used in the model were
adjusted in conjunction with the source concentration terms and biodegradation reaction rates,
to achieve a reasonable fit to the dbserved‘}conc‘entrations on site. If most of the source mass of -
the three constituents is present in the fre€ product, the comibined source mass of these three
constituents is constrained by the volume of free prodtict at the site. Based on estimates
conducted recently (RMT, 1999), the free product source mass is estimated to be approximately
44,000 gallons (equivalent to approximately 160,000 kg if the average density is 0.94). Of the
total mass of 160,000 kg of free product, some is likely composed of different constituents than
the three constituents simulated here. Analyses of free product samples taken in 1995 from
monitoring wells MW-1R, MW-11S, and MW-6R indicated that the free product was composed
of approximately 35 percent DEHP, 20 percent xylenes, and 4 percent ethylbenzene (Weston,
1995), based on mean concentrations of three samples. Considering these analytical results, and
an estimated free product mass of 160,000 kg, the Parameter Set 2 source mass values are
reasonable and realistic estimates of the mass of DEHP, xylenes, and ethylbenzene at the source.
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The simulations that were conducted using Parameter Sets 1 and 2 both conservatively simulate
the source mass estimates at the site, In Par_‘ameter Set 1, the source mass is assumed to be
infinite. In Parameter Set 2, the source mass is set at 70,000 kg for xylenes, 10,000 kg for
ethylbenzene, and 100,000 kg for DEHP. Together, the three constituents total a mass of
180,000 kg in Parameter Set 2, which exceeds the estimate for total mass of free product at the
site, 160,000 kg.

7.3 Model Results

Results of the Bioscreen modeling of xylenes, ethylbenzene, and DEHP are illustrated on
Figui'es 11a-c, 12a-c, and 13a-c for Paramgter Set 1, and Figures 14a-c, 15a-c, and 16a-c for
Parameter Set 2. As shown on Figure 11b, Parameter Set 1 values result in a reasonable fit to the
observed xylenes concentration data at the source (MW-6, located 0 feet downgradient) and at
MW-25, located approximately 300 feet downgradient. The observed concentration of xylenes
at MW-22, located approximately 220 feet downgradient, is somewhat higher than predicted by
the model, and the higher concentration observed at that location probably reflects a lower rate
of biodegradation closer to the source, where anaerobic conditions predominate. Itis likely that
the rate of biodegradation increases in the downgradient direction (toward MW-25), as
conditions become more oxidizing away from the free product. Research has shown that
aerobic conditions are necessary for biodégradaﬁon of DEHP to occur, and aerobic conditions
greatly enhance the rate of biode‘gradatioﬁ of xylenes and ethylbenzene (Howard, 1989;
USDHSS, 1993).

The model results indicate that, if there were no degradation of xylenes at the site, the expected
concentration of xylenes 320 feet downgrédient of the source (at MW-25) would be

approximately 135 mg/L (see Figure 11b); actual concentrations observed were less than

0.001 mg/L. Asshown on Figure 11c, the actual dissolved xylene mass in the plumeis éavJ.@ s

estimated to be 85 kg, compared to a calculated value of 4,075 kg if there were no / < Sovvee

biodegradation. Thus, the model results indicate that approximately 98 percent of the dissolved ¢ & 454

xylenes have biodegraded over the past 30 years, resulting in the low concentrations at the ars

downgradient portion of the attenuated plume that occurs today. “/P%
o

The results from Parameter Set 2 for xylenes are similar to those from Parameter Set 1, as shown
on Figures 14b and 14c. The Parameter 2 model results indicate that the calculated dissolved
mass of xylenes in the plume is 87 kg, compared to a calculated dissolved mass of xylenes of
approximately 3,600 kg if there were no bibdegrada'tion;_ As with Parameter Set 1, the model
results indicate that approximately 98 percent of the dissolved mass of xylenes was
biodegraded over the past 30 years.
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The results of Bioscreen modeling of ethylbenzene using Parameter Set 1, shown on Figures 12b
and 12, indicate that an actual dissolved mass of ethylbenzene in the groundwater plume is
approximately 10 kg, compared to a calculated dissolved mass of 832 kg if there were no
biodegradation. A 99 percent removal of dissolved ethylbenzene by biodegradation is
estimated. Ethylbenzene modeling using Parameter Set 2 is summarized in Table 4 and on
Figures 15a, 15b, and 15c. Similar to the results using Parameter Set 1, a dissolved plume mass
of 16 kg ethylbenzene is calculated, compared to an estimated 500 kg of dissolved ethylbenzene
after 30 years, if there were no biodegradation. The results for Parameter Set 2 indicate a 97
percent removal of dissolved ethylbenzene by biodegradation, compared to 99 percent using
Parameter Set 1.

DEHP model results are shown on Flgurés 13b and 13c, for Parameter Set 1. With an infinite
source assumed, a plume mass of approximately 3,600 kg of DEHP is calculated by the model
after a 30-year period, if there were no biodegradation. The actual dissolved mass of DEHP in
the plume is calculated to be 88 kg, a reduction of 98 percent that is attributed to
biodegradation. Using Parameter Set 2 with a finite source mass of 100,000 kg, the model
results indicate that 1,860 kg of DEHP would be dissolved in the plume after 30 years, if there
were no biodegradation (see Figures 16a, 16b, and 16c). The actual mass of DEHP dissolved in
the plume is calculated to be 54 kg, a reduction of 97 percent attributed to biodegradation.

Bioscreen modeling was also conducted along a second potential flowline, between MW-6 and

MW-2. Chemical data from the 1992a Weston report was used to evaluate the degree of
blodegradatlon that may be occurring in the aquifer. Model input and output details for
xylenes, ethylbenzene, and DEHP are summarized on Figures 17a-c, 18a-c, and 19a-c. Similar to
the MW6/MW22/MW25 flowpath, the reduction in concentrations of xylenes, ethylbenzene,
and DEHP between MW6 and MW2 is substantial, such that concentrations are reduced to
1/100 or less of the source concentration dve__r a distance of approximately 100 feet.

Current conditions at the site were also simulated, using the same Parameter Set 1 values that
were used to simulate 1990-1992 conditions. The reaction rates from the previous simulations
were held constant, along with all other Parameter Set 1 values; only the source concentration
terms were adjusted to simulate current ccj)fnéentrations at MW-6R. Concentrations of the major
constituents of concern (xylenes, ethylbenzene, and DEHP) showed a familiar pattern of sharply
decreasing values in April 2000, along the MW6R/MW-22R/MW-25R flowline, as seen
previously.

The results of the Bioscreen modeling of current concentratlons are shown on Figures 20a-c,
2la-c, and 22a-c. The results indicate that a reasonable fit to the current data was obtained
using Parameter Set 1 values. Although an improved fit to the observed data could be derived
by adjusting the reaction rates slightly, the fit is reasonably good using the Parameter Set 1
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values. This indicates that the rates of reaction at the site are relatively stable over time.
Additional simulations of April 2000 conditions for the alternate flowline (MW-6R/MW-2R) are
presented on Figures 23a-c, 24a-c, and 25a-c for xylenes, ethylbenzene, and DEHP. Using the
same Parameter Set 1 values, the model was again able to simulate current conditions at the site
reasonably well.

The Bioscreen modeling results indicate that a substantial degree of biodegradation is occurring
in the aquifer, resulting in the attenuated plume of xylenes, ethylbenzene, and DEHP that is
observed today. Using two different sets of aquifer parameter values that bracket likely
conditions at the site, the model results indicate approximately 97 percent or more of the
dissolved mass of xylenes, ethylbenzene, and DEHP has been removed by biodegradation.
Along a second possible flowpath, Bioscreen modeling also indicates that approximately

98 percent of the dissolved mass of xylenes; ethylbenzene, and DEHP has been biodegraded.

Independent evidence that the groundwater contaminant plume is attenuated before it reaches
the drainage ditch located downgradient of the plume is provided by analyses of surface water
samples. Analytical results from samples from locations SW-5-1, SW-7-1, and SW-8-1 (see
Figure 2) indicate that there were no detectable concentrations of DEHP, xylenes, or
ethylbenzene in any of the three samples (RMT, 1998).

Prediction modeling that simulates future plume concentrations was conducted, based on the
calibrated model presented above. This modeling tests whether the plume is likely to advance
or be stable over time. Concentrations in the plume 20 years into the future were calculated
using a conservative assumption of an infinite source. For the MW6/MW22/MW?25 flowpath,
the model results for xylenes are summarized on Figures 26a-c. Even with the conservative
assumption of an infinite source, the results indicate that the xylene plume would be stable, and
would not advance. Similar results were obtamed for ethylbenzene and DEHP. Actual
decreases in source mass, which are occumng due to source recovery actions, would tend to
decrease the predicted concentrations in the plume over time, once the source mass became

- depleted such that dissolved concentrations at the source decrease significantly.

These results are consistent with findings at numerous other sites and laboratory studies, where
substantial biodegradation of xylenes, ethylbenzene, and DEHP (under aerobic conditions) have
been documented. While there is some uncertainty in the values of several of the aquifer
parameters, the fact that similar estimates of biodegradation were obtained using two
parameter sets that bracket the range of likely conditions at the site strongly suggests that
substantial biodegradation is occurring, and is removing more than 95 percent of the dissolved
mass of xylenes, ethylbenzene, and DEHP.,

RMT, Inc. 7-7 L. E. Carpenter and Company
I\WPMSN\PJT\00-03868\ 09\ R000386309-005.D0C 5/16/00 Final May 2000



Section 8
Refmed Conceptual Model of the
Behavmr of Constituents of Concern

The conceptual model of the transport and fate of xylenes, ethylbenzene, and DEHP in the
aquifer at the L.E. Carpenter site can now be refined based on evidence from biodegradation
indicators and biodegradation modeling. The evidence indicates that substantial reductions to
nondetectable or near nondetectable concentrations of all three of the targeted constituents
occur over flowpaths of 300 feet or less. There is evidence that the rate of biodegradation
increases down the flowpath, as conditions become less reducing chemically and oxygen
becomes more available to degrading microbes. Although there is a substantial source in the
form of free product at the site, the source is being removed with EFR methods, and the
dissolved plume is attenuating over short distances. A conservative Bioscreen assessment of
the plume using an assumption of an infinite source indicates that more than 95 percent of the
dissolved xylenes, ethylbenzene, and DEHP are removed from the plume over flowpaths of
300 feet or less. Furthermore, concentration trends downgradient of the plume are generally
decreasing over time. In total, the evidence from groundwater monitoring and modeling
indicates that natural attenuation processes, especially biodegradation, are effective at reducing

plume concentrations such that the plume is very restricted in length, and is stable or
decreasing over time.
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Table 1

Groundwater Monitoring Data
L. E. Carpeniter - Wharton, New Jersey

1 700 1,000 40 30
MW-11(DR) | 2000 1 ND _ND ND ND ND
(continued) 2 " 'ND ~ ND ND ND ND
2dupficate ND ND ND ND NR
MW-14] 1989 3 'ND ND ND ND ND
1990 1 ND " ND ND ND ND
1995 1 ND 0.4 ND 12 140
1995 2 ND ND ND ND 1.6
1995 3 ND ND ND ND NS
4 ND ND ND ND 2.6
1996 1 ND " ND ND ND NS
2 NS NS NS NS NS
3 'ND ND ND ND NS
4 ND ND ND ND 2.7
1997 1 ND ND ND ND NS
2 ND _ND ND ND 1.6
3 1.2 221 ND 176 NS
4 NS NS NS NS NS
1998 1 ND ND ND ND NS
' 2 ND 0.34 ND 2 24
3 ND ~ ND "ND ND NS
4 ND ND ND ND ND
1999 1 ND ND ND ND NS
2 ND ND ND ND ND
3 ND ND ND ND NS
4 ND 'ND ND ND ND
2000 1 ND ND ND ND NS
2 ND ND ND ND ND
MW-155 | 1989 3 ND 19 ND ND ND
1990 1 ND ~_ND ND ND ND
1995 1 ND ND ND ND 24
2 ND ND ND ND ND
3 ND ND ND ND NS
4 ND ~ND ND ND _ND
1996 1 ND 33 ND 83 NS
2 NS NS NS NS NS
3 ND “ND " ND ND NS
4 ND 0.21 ND 1.7 ND
1997 1 ND ND ND ND NS
2 ND ND ND ND 12
3 ~ ND "ND ND ND NS
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Table1

Groundwater Monitoring Data
L. E. Carpenter - Wharton, New Jersey

1 700 1,000 40 30
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Groundwater Monitoring Data
L. E. Carpenter - Wharton, New Jersey

Table 1

30
1 30
MW-175 1989 3 ND 257 ND ND ND
1990 1 'ND ND ND ND ND
1995 1 ND 0.6 03 1.9 11
2 0.2 ND 018 ND ND
3 NS NS NS NS NS
4 ND " ND ND 0.63 ND
1996 1 NS NS NS NS NS
2 NS NS NS NS NS
3 NS NS NS NS NS
] 4 ND ND ND ND 15
1997 1 NS NS NS NS NS
2 'ND "ND ND ND NS
3 NS NS NS NS NS
4 'NS NS NS NS NS
1998 1 NS NS NS NS NS
2 ND ~ND ND 1.2 6.1
3 NS ~ NS NS NS NS
4 ND ‘ND ND ND 6
1999 1 ‘NS NS NS NS NS
' ' 2 ND ND "ND ND "ND
3 NS NS NS NS NS
4 ND ND ND ND 40
2000 1 NS NS - NS NS NS
2 ND ND ~ND ND _ND
MW-21 1991 3 ND ND ND ND ND
1999 1 ND ND ND ND "ND
2 ND ‘ND ND ND ND
3 ND " ND ND ND ND
4 ND ND ND ND "ND
2000 1 ND " ND ND ND 6
1duplicate NS NS NS NS ND
2 ND _ND ND ND ND
MW-22 1992 1 ND ND 73,200 18,000 NS
1995 1 ND 57 ~ ND 260 6,500
2 ND 311 ND 955 380
3 ND 171 ND 693 NS
4 ND . 123 ND 494 320
40f7 WIni2WolWPMSNVPJTI00-03868\09\000386809-001.XLS 51672000




Groundwater Monitoring Data
L. E. Carpenter - Wharton, New Jersey

Table 1

1 40 30
: 1| . 20 30
MW-22 1996 1 Ns |[' Ns NS NS NS
(continued) 2 NS | NS NS NS ] NS
3 ‘ND 359 ND 1,320 NS

4 ND | 320 ND 1,330 ND

1997 1 NS NS NS NS NS
2 ND |, 5730 ND 32,900 7,500

3 ND 11,400 348 66,000 NS-

4 NS NS NS NS NS

1998 1 ND |' 4,070 348 | 20,600 NS
2 ND 2,260 ND 11,300 5,800

3 ND |[' ND ND ND NS

3duplicate ND | 2510 ND 11,000 NS

4 ND | 1,650 ND 7,230 1,100

1999 1 ND 18 ND 84 NS
2 ND |. 1,600 ND 7,600 670

3 ND | 1,200 42 5200 NS

4 ND |. 810 ND 3,300 1,200

4duplicate - INDT | 840 ND 3’400 1,600 B

2000 1 ND | = 360 ' ND 1,400 NS
2 ND |[;.80 [ ND 3,600 92

MW-25 1992 1 ND- [/ ND ND 'ND 8]B
1995 1 NS [! NS NS NS NS
2 ND |, ND ND ND 1.6

3 ND’ '~ ND ND ND NS
4 ND ND ND ND 68

1996 1 NS | NS NS NS NS
‘ 2 NS " NS NS NS NS
3 ND 0.34 ND 2.2 NS

4 ND ND ND ND ND

1997 1 ND _ND ~ ND ND NS
2 ND | 135 ND 89 63

3 ND 4.1 ND - 30.7 NS

4 NS " NS NS NS NS

1998 1 ND . 033 ND 15 NS
7duplicate ND 0.39 ND 0.94 NS

2 ND ND ND ND 53

3 ND " ND ND ND NS

4 ND ND ~ ND ND 1.9

50f7 Wmt2\vol WPMSN\PJT\00-03858\09\000386809-001. XLS  5/16/2000




Table 1

Groundwater Monitoring Data
L. E. Carpenter - Wharton, New Jersey

1 700 1,000 40 30

1 350 500 20 30
MW-25 1999 1 " ND ND ND ND ND
(continued) ’ 2 'ND ND “ND 14 ND
3 "ND 039 ND 14 96
4 'ND ND " ND ND ND
2000 1 ND " ND | ND ND ND
2 ‘ND " ND ND ND ND
~ MW-30 1995 1 NS " NS NS NS NS

2 ND 17 ND 13 45,000

3 ND ND ND ND NS
4 ND |  ND ND ND _ND
199 1 ND_ ND ND ND ‘NS
2 NS NS NS NS NS
3 ND ND ND ND NS
4 NS NS NS NS NS
1997 1 NS NS NS NS NS
2 ND " ND ND ND 22

MW-30S 1997 1 ND 02 ND 1.0 NS
2 NS NS NS NS NS

3 ‘ND | 41 ND 30.7 NS
4 ‘NS | Ns NS NS NS
Trip Blank 1995 1 ND ND ND ND NS
2 "ND ND ND ND NS
3 'ND ND ND ND NS
. 4 ND | ND ND ND NS
199% 1 ND | ND ND ND NS
2 NS NS NS NS NS
3 ND ND ND ND NS
4 ND "~ ND ND ND NS
1997 1 ND ND ND ND NS
2 ND ND ND | ND ND

3 ND ND ND ND NS
4 NS NS NS NS NS
1998 1 ND " ND ND ND NS
1998 3 ND ND ND ND NS
4 ND "ND ND NS 13
1999 1 ND " ND ND NS 'ND
2 ND ND ND NS ND
3 ND ND ND "ND ND
4 ND: - ND ND ND __NS

6of7 WH2WOH WRMSNIPJT\00-038681091000386609-001 XLS 5/16/2000




Groundwater Monitoring Data
L. E. Carpenter - Wharton, New Jetsey

Table 1

1 700 1,000 40 30
e 1 350 500 20 30
Trip Blank 2000 1 NS NS NS NS ND
(continued) 1 NS NS NS NS ND
2 ND . ND ~ ND ND NS

Field Blank 1995 1 ND ND ND ND ND
2 ND - 0.73 ND ND 1.3

3 ND ND 'ND ND NS

4 ND ND " ND ND " ND

199 1 " ND " ND ND ND NS

2 NS " NS NS NS NS

3 ND ND ND ND NS

4 ND ND ND ND ND

1997 1 'ND ND 02 ND NS

' 2 'ND . ND_ ND ND NS

3 ND ND ND ND NS

4 NS NS NS NS NS

1998 1 ND ND ND ND NS

‘ 2 ND ND ND ND NS

3 ND " ND ND ND " NS

4 ND " ND ND ND 13

1999 1 'ND ND ND ND ND

2 ND ND "ND ND ND

3 ND. ND ND ND ND

4 ND " ND ND ND ND

2000 1 ND ND ND ND ND

1 ND ND ND ND NS

1 NS " NS NS NS 32

2 ND ND ND ND ND

Notes: -

Values in BOLD BLUE FONT are above BOTH the NJDEP GWQS and the ROD Discharge Criteria.
~ Used when comparison against known standards does not apply as the well was not sampled (NS) for a specific analyte

mg/L = micrograms per liter.
NJGWQS5 = New Jersey Groundwater Quahty Standards
ROD = Record of Decision.

NA = not applicable.
NS = not sampled.
ND = no detection.
duplicate

J = estimated value.

D = secondary dilution.

B = detected in blank.

= duplicate sample.

7 of‘7
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Table 2
Preferred Reactions by Energy Potential

Oxygen Aerobic CO, Most preferred
Nitrate N Anaerobic N,, CO, ¢

Ferric Iron (solid) Anaerobic | Ferrous 1ron (dissolved) ¢
Sulfate Anaerobic ~ HS v
Carbon dioxide Aﬁnae,robic" 7 Methane Least preferred
From Newell et al., 1996
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1-Dec-98

Table 3

Natural Attenuation Indicator Parameter Concentrations

o
Bl

9.31

0.10 0.14

22-Jan-99 4.25 -8.00 - -

- 16-Apr-99 3.70 7.00 ND ND

22-Jul-99 0.98 50,5 0.18 1.50

WP-A3 1-Dec-98 1.70 152.5 0.57 ND
22-Jan-99 | 3.40 191.3 1.00 ND

_ 16-Apr-99 8.80 185.0 - 0.60 ND

23-Jul-99 0.98 2204 - 0.38 ND

MW-175 1-Dec-98 470 146.1 0.15 ND
1 .22-Jan-99 . 5.80 2107 - - 017~ |- -ND-
16-Apr-99 6.30 166.9 ND _'ND

22-Jul-99 1.23 975 ND ND

WP-C4® 1-Dec-98 0:00 -144.1 ND 7.60
22-Jan-99 0.00 -61.2 0.52 0.25

16-Apr-99 0.42 -39.2 ND 0.79
WP-B10 1-Dec-98 0.00 -134.7 ND 32.40
22-Jan-99 0.00 -180.6 ND 22.10
16-Apr-99 0.11 -196.5 ND 20.80
23-Jul-99 0.35 -209.6 ND 42.70
MW-2R 1-Dec-98 0.20 -168.1 ND 35.40
22-Jan-99 0.00 -202.5 ND 19.00
16-Apr-99 0.07 -164.3 ND 37.20
23-Jul-99 0.11 -167.8 ND 44.70

13-Apr-00 0.00 -143.0 <0.1 260
WP-Bé 1-Dec-98 0.00 -1184 ND 59.80
22-Jan-99 0.00 -163.1 ND 37.90
16-Apr-99 0.11 -170.1 ND 36.70
23-Jul-99 0.18 -165.2 ND 60.20

5.3

13.5

15.1

ND

7.6

ND

ND

30
25
30
36
35
22

24

TR

20
"~ 46
85

65
225
295
115
360
170
105
170
210

370
180
180
320

\rmi2ivol 1\WPMSNIPJT\C0-03B68\051000386809-001 XLS  5/16/2000
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22-Jul-99

Table 3
Natural Attenuation Indicator Parameter Concentrations

MW-6R 1-Dec-98 0.00
22-Jan-99 0.00
16-Apr-99 0.07
. 23-Jul-99 0.04
13-Apr-00 0.00 -187.0 <01 2.80
MW-22R | 22-Jul-99 | 0.90 IR o
13-Apr-00 | 0.20 -137.0 <01 2.40
MW-25R 22-Jul-99 1.00° : - 4
b o) 13-Apr-00 | 050~ - - -71:0 <1 180

Wmt2vol 1 \WPMSN\PJIT\00-03868\091000386809-001.XLS  5/16/2000



| Table 4
Bioscreen Model Input Parameters

 Parameter Set

Xylenes (Run 5j) 14 84 | 12 Infinite 120
Ethylbenzene (Run 6c) 14 fi{ 40 | 0.8  Infinite 16

DEHP (Run 7¢)

XylenesRun5) | 14 | 34 | 12 | 7000 127
Ethylbenzene(Run6b) | 14 | 40 [ 08 | 10000 17
DEHP (Run 7d) 4 | 9 | 03 | 1000 | e

RMT, Inc. I o L. E. Carpenter and Company
L\WPMSN\P|T\00-03868) 09\ R000386805-005.00C '5/16/00 v j Final May 2000
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BIOSCREEN Natural Attenuation Decision Support System LE Carpenter 5)  |Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 Xylenes, MW6/MW?22 [115] 1. Enter value directly....or
Run Name A or 2. Calculate by filling in grey
1. HYDROGEOLOGY 5. GENERAL " cells below. (To restore
Seepage Velocity* Vs 73.0 |(ft’yr) Modeled Area Length* 800 |(ft) f_ = r formulas, hit button below).
or N or Modeled Area Width* 250 |(ff) W - Variable* Data used directly in model.
Hydraulic Conductivity K 1.1E-02 |(cm/sec)  Simulation Time* 30 |y ¥ Value calculated by model.
Hydraulic Gradient i 0.003 |(fimt) (Don't enter any data).
Porosity n 0.3 [() 6. SOURCE DATA
Source Thickness in Sat.Zone'| 10 l(ﬂ) Vertical Plane Source: Look at Plume Cross-Section
2. DISPERSION Source Zones: and Input Concentrations & Widths
Longitudinal Dispersivity*  alpha x 14.0 () Width* (ft) |Conc. (mg/L)* - r Zones 1, 2, and 3
Transverse Dispersivity* alpha y 1.5 |(ff) 50 1
Vertical Dispersivity* alpha z 0.0 |(f) [ 50 12
or N or 150 120 B =
Estimated Plume Length Lp 320 |(ft)
3. ADSORPTION Source Halflife (see Help):
Retardation Factor* R 3.4 (-) (yr) View of Plume Looking Down
or N or Inst. React. 1st Order
Soil Bulk Density rho (kg/l) Soluble Mass| Infinite | (Kg) Observed Centerline Concentrations at Monitoring Wells
Partition Coefficient Koc (Lkg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarbon foc (-) 7. FIELD DATA FOR COMPARISON
Concentration (mg/L)[ 120.0 18.0 | .001
4. BIODEGRADATION DERGETINN 0 | 80 | 160 | 240 | 320 | 400 | 480 | 560 | 640 | 720 | 800
1st Order Decay Coeff* lambda 1.2E+0 |(per yr)
or N or 8. CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half (vear) Recalculate This
or Instantaneous Reaction Model RUN RUN ARRAY Sheet

Delta Oxygen* DO (mg/L) CENTERLINE

Delta Nitrate* NO3 (mg/L) Paste Example Dataset
Observed Ferrous Iron* Fe2+ (mg/L) View Output View Output

Delta Sulfate* S04 (mg/L) P P Restore Formulas for Vs,

Observed Methane* CH4 (mg/L) Dispersivities, R, lambda, other

Figure 11a - Xylenes Simulation,
Parameter Set 1, Bioscreen Input



DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

. Distance from Source (ft)
TYPEOFMODEL | o 80 160 240 320 400 480 560 840 720 800
No Degradation" 120.000 119.998 119.914 119.283 117.391 112.683 102.070 82.780 56.632 31.008 13.061
1st Order Decay" 120.000 6.286 0.329 0.017 0.001 0.000 0.000 0.000 0.000 0.000 0.000
Inst. Reaction" #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE!
Field Data from Site" 120.0 18.000 0.001
==r= 15t Order Decay ==p== |nstantaneous Reaction «=@=No Degradation @ Field Data from Site
140.000
120.000 ¢
€ 100,000
£ =80.000 -
g 360.000
5 40.000 1
20.000 A
0.000 { + ¢ S — . -
0 100 200 300 400 500 600 700 800 900
Distance From Source (ft)
o - Time:
ACI:I;:I::; | 30 yaars | [ Rt::‘u‘;':tto J kiecalculate This S@

Figure 11b - Xylenes Simulation,
Parameter Set 1, Centerline Output



Transverse DISSOLVED HYDROCARBON CONCENTRATIONS IN PLUME (mg/L at Z=0)
Distance (ft) Distance from Source (ft) Model to Display:
125|[ 12.000 0.344 0.021 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 L Model ]

63| 120.000 | 5.099 0.245 0.012 0.001 0.000 0.000 0.000 0.000 0.000 0.000
o[ 120.000 | 6.286 0.329 0.017 0.001 0.000 0.000 0.000 0.000 0.000 0.000 | ( 1st OrderDecayj

63| 120.000 | 5099 | 0245 | 0012 | 0001 | 0000 | 0.000 | 0000 | 0000 | 0000 | 0.000 Mods!
125 : 0.021 | 0001 | 0000 | 0.000 | 0.000 0.000 e

r

MASS
FLUX

(mg/day) Time:|| 30 Years | Target Level: mg/L Displayed Model: ||1st Order Decay ||
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Figure 11c - Xylenes Simulation,
Parameter Set 1, Plume Output



BIOSCREEN Natural Attenuation Decision Support System

Air Force Center for Environmental Excellence

1. HYDROGEOLOGY

Seepage Velocity* Vs 73.0
or 4\ or

Hydraulic Conductivity K 1.1E-02

Hydraulic Gradient i 0.003

Porosity n 0.3

2. DISPERSION

Longitudinal Dispersivity*  alpha x 14.0

Transverse Dispersivity* alpha y 1.5

Vertical Dispersivity* alpha z 0.0
or 4\ or

Estimated Plume Length Lp 320

3. ADSORPTION

Retardation Factor* R 4.0
or /T\ or

Soil Bulk Density rho

Partition Coefficient Koc

FractionOrganicCarbon foc

4. BIODEGRADATION

1st Order Decay Coeff* lambda 8.0E-1
or or

Solute Half-Life t-half

or Instantaneous Reaction Model

Delta Oxygen* DO

Delta Nitrate* NO3

Observed Ferrous Iron* Fe2+

Delta Sulfate* S04

Observed Methane* CH4

(ftyr)

(cm/sec)
()
(-)

()
(ft)
()

()

()

(kg/l)
(L/kg)
(-)

(er yr)
(vear)

(mg/L)
(mg/L)
(mg/L)
(mg/L)
(mg/L)

LE Carpenter 6C |Data Inbut Instructions:

Version 1.4 |Ethylbenz, MW6E/MW22 [ 11571 1. Enter value directly....or

Run Name /N or 2. Calculate by filling in grey
5. GENERAL cells below. (To restore

" «—L —p p
Modeled Area Length 1100 |[(ft) 4 formulas, hit button below).
Modeled Area Width* 250 |(ft) W Variable* Data used directly in model.
Simulation Time* 30 |wn Value calculated by model.
(Don't enter any data).

6. SOURCE DATA
Source Thickness in Sat.Zone'I 10 I(ft)

Vertical Plane Source: Look at Plume Cross-Section
— and Input Concentrations & Widths
or Zones 1, 2, and 3

Source Zones:
Width* (ft

Conc. gg/ l'

50 0.1
50 2
150 16 B ™

Source Halflife (see Help):

(yr)
Soluble Mass| _Infinite  |(Kg)
In Source NAPL, Soil
7. FIELD DATA FOR COMPARISON
Concentration (mg/L)| 16.0 3.2 | .001
SERICUNVERY 0 | 170 | 220 | 330 | 440 | 550 | 660 | 770 | 880 | 990 | 1100

View of Plume Looking Down
Inst. React. 1st Order

Observed Centerline Concentrations at Monitoring Wells
If No Data Leave Blank or Enter “0"

8. CHOOSE TYPE OF OUTPUT TO SEE:

RUN
CENTERLINE

View Output View Output

Recalculate This
Sheet

Paste Example Dataset
Restore Formulas for Vs,
Dispersivities, R, lambda, other

RUN ARRAY

Figure 12a - Ethylbenzene Simulation,
Parameter Set 1, Bioscreen Input



DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

- Distance from Source (ft)
TYPEOFMODEL | 0 110 220 330 440 550 660 770 880 990 1100
No Degradationl 16.000 15.996 15.886 15.138 12.476 7.423 2.673 0.518 0.051 0.002 0.000
1st Order Decayl 16.000 0.548 0.019 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Inst. Reactior] #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! #VALUE! | #VALUE! | #VALUE! | #VALUE!
Field Data from Site 16.0 3.200 0.001
=r= 15t Order Decay === Instantaneous Reaction =@=No Degradation &1 Field Data from Site
18.000
16.000 ¢
g 14.000
£ 000
§ £8.000 |
§ 6.000 ]
© 4000 ¥
2.000 1
0.000 4
0 200 400 600 800 1000 1200
Distance From Source (ft)
Time:
s i | 30 Years || LR"It“'"tm }[R:calculate This Sheej
nput e -

Animation

Figure 12b - Ethylbenzene Simulation,
Parameter Set 1, Centerline Output



Transverse DISSOLVED HYDROCARBON CONCENTRATIONS IN PLUME (mg/L at Z=0)
Distance (ft) Distance from Source (ft) Model to Display:
\ || 0 110 220 330 440 550 660 770 880 990 1100 (" No Degradation
125/ 2.000 0.037 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 L Model T
63| 16.000 0.430 0.014 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0| 16.000 0.548 0.019 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 (" 1st Order Decay
-63|| 16.000 0.430 0.014 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Model ]
-125]  2.000 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 o
MASS ( Instantaneousj
FLUX | Reaction Model

(mg/day) Time:|| 30 Years | Target Level: mg/L Displayed Model: |[1st Order Decay |

Plume and Source Masses (Order-of-Magnitude Accurac
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Figure 12c - Ethylbenzene Simulation,
Parameter Set 1, Plume Output



BIOSCREEN Natural Attenuation Decision Support System LE Carpenter 7C  |Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 DEHP,_ MW6/MW22 [ 1151 1. Enter value directly....or
Run Name N or 2. Calculate by filling in grey
1. HYDROGEOLOGY 5. GENERAL i cells below. (To restore
Seepage Velocity* Vs 73.0 |(ft/yr) Modeled Area Length* 550 | & - —* formulas, hit button below).
or N or Modeled Area Width* 250 |(f) W - Variable* Data used directly in model.
Hydraulic Conductivity K 1.1E-02 |(em/sec)  Simulation Time* 30 () ¥ Value calculated by model,
Hydraulic Gradient i 0.003 |(ft/t) (Don't enter any data).
Porosity n 03 |[(-) 6. SOURCE DATA
Source Thickness in Sat.Zone‘| 10 |(ﬁ) Vertical Plane Source: Look at Plume Cross-Section
2. DISPERSION Source Zones: and Input Concentrations & Widths
Longitudinal Dispersivity*  alpha x 14.0 |[(f) Width* (ft) | Conc. /L) A 'or Zones 1, 2, and 3
Transverse Dispersivity* alpha y 1.5 [(f) 50 0.5
Vertical Dispersivity* alpha z 0.0 |(f) (l 50 6
or N or 150 62 ¥ &
Estimated Plume Length Lp 320 |(ft) 0 6
0 0
3. ADSORPTION Source Halflife (see Help):
Retardation Factor* R 9.0 (-) 0 (yr) View of Plume Looking Down
or N or Inst. React. 1st Order
Soil Bulk Density rho (kg/l) Soluble Mass| Infinite | (Kg) Observed Centerline Concentrations at Monitoring Wells
Partition Coefficient Koc (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarbon foc (-) 7. FIELD DATA FOR COMPARISON

Concentration (mg/L)| 62.0 .008
4. BIODEGRADATION DICIIECIIENN 0 | 55 | 110 | 165 | 220 | 275 | 330 | 385 | 440 | 495 | 550

1st Order Decay Coeff* lambda 3.0E-1_|(per yr)
or or 8. CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half (vear)

or Instantaneous Reaction Model RUN RUN ARRAY H e’p Recalgﬁlea;? L

Delta Oxygen* DO (mg/L) CENTERLINE =

S R [ ——
Dispersivities, R, lambda, other

Observed Methane* CH4 (mg/L)

Figure 13a - DEHP Simulation,
Parameter Set 1, Bioscreen Input



DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Animation

Distance from Source (ft)

TYPEOFMODEL | 0 55 110 165 220 275 330 385 440 495 550
No Degradation" E@QO 61.302 58.705 51.344 37.780 21.561 8.965 2.604 0.514 0.068 0.006
1st Order Decay" 7(527.000 14.140 3.225 0.734 0.166 0.037 0.008 0.001 0.000 0.000 0.000

L Inst. ReactiorJI #VALUE! | #VALUE! | #VALUE! J #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! H#VALUE! | #VALUE! | #VALUE!
Field Data from Site| ~ 62.0 | , 0.008
== 1st Order Decay e=¢== |nstantaneous Reaction «@= No Degradation @1 Field Data from Site

70.000

60.000 ¥
=] !
,g 50.000 A
E $0.000
s E
g B0.000 |
o 1
o 20.000 1

10.000

0.000 <
0 100 200 . 300 400 500 600
Distance From Source (ft)
( P T Time:
alculate ' .
" 30 Years Return to Recalculate This Sheet
( Input = -

Figure 13b - DEHP Simulation,
Parameter Set 1, Centerline Output



Transverse DISSOLVED HYDROCARBON CONCENTRATIONS IN PLUME (mg/L at Z=0)
Distance (ft) Distance from Source (ft) Model to Display:
v (t 0 55 11Q= 165 220 275 330 385 1440 495 550 (" No Degradation
125]] 6.000 0.742 0.178 0.047 0.013 0.003 0.001 0.000 0.000 0.000 0.000 L Model _ J

63| 62.000 | 12.030 | 2.509 0.544 0.119 0.026 0.005 0.001 0.000 0.000 0.000
of 62.000 | 14140 | 3.225 0.734 0.166 0.037 0.008 0.001 0.000 0.000 0.000 | (~ st Order Decay
63| 62.000 | 12.030 | 2.509 0.544 0.119 0.026 0.005 0.001 0.000 0.000 0.000 NMacle?
[__-125] 6.000 0.742 0.178 0.047 0.013 0.003 0.001 0.000 0.000 0.000 e |

MASS | 17E+5 | 42FE+4 | 91E+3 | 2.0E+3 | 4.6E+2 | 1.0E+2 | 21E+1 | 3.7E+0 | 53E-1 | 5.7E-2 | 4.3E-3 (,,,S,a,,,aneousJ

FLUX

(mg/day) Time:|| 30 Years 1 Target Level: mg/L Displayed Model: ||1st Order Decay || =

Plume and Source Masses (Order-of-Magnitude Accurac

Reaction Model

Concentration (mg/L)

-125

[ Plot All Data ]
495
( Plot Data > Target ) Mass HELP

Figure 13c - DEHP Simulation,
Parameter Set 1, Plume Output



BIOSCREEN Natural Attenuation Decision Support System LE Carpenter 5/  |Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 Xylenes, MW6/MW?22 [ 1151 1. Enter value directly....or
Run Name N or 2. Calculate by filling in grey
1. HYDROGEOLOGY 5. GENERAL ] cells below. (To restore
Seepage Velocity* Vs 73.0 |(ftlyr) Modeled Area Length* 80 |m & - —* formulas, hit button below).
or /N or Modeled Area Width* 250 () W - Variable* Data used directly in model.
Hydraulic Conductivity K 1.1E-02 |(cm/sec)  Simulation Time* 30 | Value calculated by model.
Hydraulic Gradient i 0.003 |(ft/t) (Don't enter any data).
Porosity n 0.3 (-) 6. SOURCE DATA
Source Thickness in Sat.Zone'| 10 |(f() Vertical Plane Source: Look at Plume Cross-Section
2. DISPERSION Source Zones: ___— and Input Concentrations & Widths
Longitudinal Dispersivity*  alpha x 14.0 |(®) Width* (ft) | Conc. (mg/L)* e 12 rZones 1, 2, and 3
Transverse Dispersivity* alpha y 1.5 (ft) 50 1
Vertical Dispersivity* alpha z 0.0 |((ft) 50 13
or N or 150 127 B =
Estimated Plume Length Lp 320 [(ft)
3. ADSORPTION Source Halflife (see Help):
Retardation Factor* R 3.4 (-) 400 (yr) View of Plume Looking Down
or N or Inst. React. 1st Order
Soil Bulk Density rho (kg/l) Soluble Mass| 70000 |(Kg) Observed Centerline Concentrations at Monitoring Wells
Partition Coefficient Koc (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarbon foc (-) 7. FIELD DATA FOR COMPARISON
Concentration (mg/L)| 120.0 18.0 | .001
4. BIODEGRADATION IEIGRIVVEN(N 0 | 80 | 160 | 240 | 320 | 400 | 480 | 560 | 640 | 720 | 800
1st Order Decay Coeff* lambda 1.2E+0 |(per yr)
or or 8. CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half (year) Recalculate This
or Instantaneous Reaction Model RUN RUN ARRAY | Sheet

Delta Oxygen* DO (mg/L) CENTERLINE

Delta Nitrate* NO3 (mg/L) | Paste Example Dataset

gb:er;ecli Fte:rous Iron* l;602; (mg/L) View Output View Output Restore Formulas for Vs,
elta Sulfate (mg/L) | Dispersivities, R, lambda, other

Observed Methane* CH4 (mg/L)

Figure 14a - Xylenes Simulation,
Parameter Set 2, Bioscreen Input



DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)
TYPE OF MODEL I_ 0 80 160 240 320 400 480 560 640 720 800 |
—_—— T ——
No Degradationr 120.286 121.098 121.833 122.013 120.894 116.834 106.551 87.004 59.928 32.825 13.827
1st Order Decay" 120.286 6.344 0.334 0.018 0.001 0.000 0.000 0.000 0.000 0.000 0.000
Inst. Reaction" #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE!
Field Data from Site " 120.0 18.000 0.001
=ie= 1st Order Decay ==p== |nstantaneous Reaction =@=No Degradation @1 Field Data from Site
140.000
120.000 : i B -
§ 100000 §
s 3 .
B £.80.000 F
= é ]
é’ E60.000 -
(<) ]
O 40.000 El
20.000 T i
0.000 1 + et 4 s iy o=
0 100 200 300 400 500 600 700 800 900
Distance From Source (ft)
O _—C—Il o Time:
! alculate
30 Years Return to
L Animation | " [ nput ] Recalculate This Sheeq

Figure 14b - Xylenes Simulation,
Parameter Set 2, Centerline Output
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Transverse DISSOLVED HYDROCARBON CONCENTRATIONS IN PLUME (mg/L at Z=0)
Distance (ft) Distance from Source (ft) Model to Display:
V fl 0 80 160 240 320 400 480 560 640 720 800 (" No Degradation
125 12.313 0.353 0.022 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 L Model! 7

63[| 120286 | 5.149 0.249 0.013 0.001 0.000 | 0.000 | 0.000 0.000 0.000 0.000
0| 120286 | 6.344 0.334 0.018 0.001 0.000 | 0.000 | 0000 | 0.000 0.000 0.000 1st Order Decay
63| 120.286 | 5.149 0.249 0.013 0.001 0.000 | 0.000 | 0.000 | 0.000 0.000 0.000 Mode!
125] 12313 | 0.353 0.022 0.001 0.000 0.000 | 0.000 | 0.000 0.000 0.000 0.000
MASS | 35E+5 | 18E+4 | 93E+2 | 48E+1 | 25E+0 | 1.3E-1 | 7.0E3 | 3.7E4 | 1.9E5 | 1.0E-8 | 5.3E-8 | ( Instantaneous J

FLUX _Reaction Model

(mg/day) Time:|| 30 Years I Target Level: mg/L Displayed Model: ||1 st Order Decay ||

Plume and Source Masses (Order-of-Ma

~

P

B

E

c

8

®

b

[ =

3

g v LSS TR LT i s

o 125 70000.0
83 66299.1

| 62
1760

(f) %0 o0 1
( Plot Data > Target ) Mass HELP Recalculate

[ Plot All Data ]

Figure 14c - Xylenes Simulation,
Parameter Set 2, Plume Output



BIOSCREEN Natural Attenuation Decision Support System LE Carpenter 68 |Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 |Ethylbenz, MWE/MW22 ]_1'1a_'5_| 1. Enter value directly....or
un Name or 2. Calculate by filling in grey
1. HYDROGEOLOGY 5. GENERAL 3 cells below. (To restore
Seepage Velocity* Vs 73.0 |(fttyr) Modeled Area Length* 1100 |m: £ Tt formulas, hit button below).
or N or Modeled Area Width* 250 |(f) W ’ Variable* Data used directly in model.
Hydraulic Conductivity K 1.1E-02 |(cm/sec)  Simulation Time* 30 |(yn) ¥ Value calculated by model.
Hydraulic Gradient i 0.003 |(fit/t) (Don't enter any data).
Porosity n 03 (7 6. SOURCE DATA
Source Thickness in Sat_Zone‘1 10 Im) Vertical Plane Source: Look at Plume Cross-Section
2. DISPERSION Source Zones: . and Input Concentrations & Widths
Longitudinal Dispersivity*  alpha x 14.0 |(R) Width* (ft) |Conc. (mg/L)* = or Zones 1, 2, and 3
Transverse Dispersivity* alpha y 1.5 |(ft) 50 0.1
Vertical Dispersivity* alpha z 0.0 | [ 50 2
or N or 150 17 o o
Estimated Plume Length Lp 320 |(ft)
3. ADSORPTION Source Halflife (see Help):
Retardation Factor* R 4.0 -) 400 (vr) View of Plume Looking Down
or N or Inst. React. 1st Order
Soil Bulk Density rho (kg/1) Soluble Mass| 10000 |(Kg) Observed Centerline Concentrations at Monitoring Wells
Partition Coefficient Koc (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter “0"
FractionOrganicCarbon foc - 7. FIELD DATA FOR COMPARISON
Concentration (mg/L)| 16.0 3.2 | .001

4. BIODEGRADATION ERGELICENGY 0 | 110 | 220 | 330 | 440 | 550 | 660 | 770 | 880 | 990 | 1100
1st Order Decay Coeff* lambda 8.0E-1 |(per yr)

or or 8. CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half (vear) Recalculate This
or Instantaneous Reaction Model RUN RUN ARRAY | Sheet
Delta Oxygen* DO (mg/L) CENTERLINE #
Observed Ferrous Iron Fe2+ (mg/L) Restore Formulas for Vs,
Deita Sulfate” 504 (mg/L) Dispersivities, R, lambda, other
Observed Methane* CH4 (mg/L) b :

Figure 15a - Ethylbenzene Simulation,
Parameter Set 2, Bioscreen Input



DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

7 Distance from Source (ft)

TYPEOFMODEL || o 110 220 330 440 550 660 770 880 990 1100
No Degradation" 16.150 16.313 | 16.368 18.757 13.119 7.883 2.838 0.550 0.054 0.003 0.000
1st Order Degay“ 16.150 0.559 0.019 0.001 0.000 0.000 0.000 0.000 0.000 0.000 ~_0.000

Inst. Reaction|| #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! #VALUE! | #VALUE! | #VALUE! | #VALUE!
Field Data from Site" 16.0 3.200 0.001
==e= 1st Order Decay ==¢== |nstantaneous Reaction =@= No Degradation @21 Field Data from Site
18.000 T
16.000 . e
g 14.000 +
£ _12.000
]
E §0.000 -
& ]
¢ §8.000 -
§ 6.000 -
Y 4000 -
2.000 1
0.000 < e -
0 200 400 . 6 800 1000 1200
Distance From Source (ft)
C'T_I - Time:
alculate D bt b ' .
Animation 30 Years | [ Retunto j@ecalculate This Sheeﬂ
.. S Input TRk

Figure 15b - Ethylbenzene Simulation,
Parameter Set 2, Centerline Output



Transverse DISSOLVED HYDROCARBON CONCENTRATIONS IN PLUME (mg/L at Z=0)
Distance (ft) Distance from Source (ft) Model to Display:
v o 110 220 330 440 550 860 [ 770 880 990 1100 | (" No Degradation
125][  1.900 0.036 0.002 0.000 0.000 0.000 0.000 | 0.000 0.000 0.000 0.000 || Model )

63| 16.150 | 0.438 0.014 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
o 16.150 0.559 0.019 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 | (~ st Order Decay )
63| 16.150 0.438 0.014 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Model

1.900 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 o

ELU Instantaneous )
X Reaction Model
(mg/day) Time:|| 30 Years | Target Level: mg/L Displayed Model: [[1st Order Decay 1 g
Plume and Source Masses (Order-of-Magni

o
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E
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0

©
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S = S o o po SEDEE a2 e - ae e 3 o S s e

o 125 8| 10000.0

63 9499.8

| 62 |
1760

[ Plot All Data j

Plot Data > Target ) - Mass HELP Recalculate

Figure 15c - Ethylbenzene Simulation,
Parameter Set 2, Plume Output



BIOSCREEN Natural Attenuation Decision Support System LE Carpenter 7D |Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 DEHP, MW6/MW22 [ 1151 1. Enter value directly....or
Run Name /N or 2. Calculate by filling in grey
1. HYDROGEOLOGY 5. GENERAL 1 cells below. (To restore
Seepage Velocity* Vs 73.0 |(ft'yr) Modeled Area Length* 550 [(ft) f— e formulas, hit button below).
or or Modeled Area Width* 250 |((ft) W Variable* Data used directly in model.
Hydraulic Conductivity K 1.1E-02 [(cm/sec)  Simulation Time* 30 |y ¥ Value calculated by model.
Hydraulic Gradient i 0.003 |(ft/ft) (Don't enter any data).
Porosity n 03 |(~) 6. SOURCE DATA
Source Thickness in Sat.Zone'1 10 lm) Vertical Plane Source: Look at Plume Cross-Section
2. DISPERSION Source Zones: . and Input Concentrations & Widths
Longitudinal Dispersivity*  alpha x 14.0 |(f) Width* (ft) | Conc. (mg/L)* Az 'or Zones 1, 2, and 3
Transverse Dispersivity* alpha y 1.5 |(f}) 50 0.5
Vertical Dispersivity* alpha z 0.0 |(f) [ 50 6
or N or 150 63 mE =
Estimated Plume Length Lp 320 |(ft)
3. ADSORPTION Source Halflife (see Help):
Retardation Factor* R 9.0 (-) 000 (vr) View of Plume Looking Down
or N or Inst. React. 1st Order
Soil Bulk Density rho (kg/) Soluble Mass| 100000 |(Kg) Observed Centerline Concentrations at Monitoring Wells
Partition Coefficient Koc (Lkg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarbon foc (-) 7. FIELD DATA FOR COMPARISON
Concentration (mg/L)| 62.0 .008
4. BIODEGRADATION DIERIRLTIVNN 0 | 55 | 110 | 165 | 220 | 275 | 330 | 385 | 440 | 495 | 550
1st Order Decay Coeff* lambda 3.0E-1_[(peryr)
or or 8. CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half (vear) R Thi
or Instantaneous Reaction Model RUN RUN ARRAY H el p ecalé::leaette oA
Delta Oxygen* DO (mg/L) CENTERLINE
Delta Nitrate* NO3 (mg/L) Paste Example Dataset
g Fe:r g e (mg/) Restore Formulas for Vs,
Delta Sulfate S04 (mg/L) i ivities. R. lambda. oth
Observed Methane* CH4 (mg/L) SPRILVI, S5, BTG, Giler

Figure 16a - DEHP Simulation, Parameter
Set 2, Bioscreen Input
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DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)
TYPE OF MODEL I 0 55 110 165 220 275 330 385 440 495 550
No Degradatlonl 61.828 61.392 59.041 51.858 38.320 21.909 9.109 2.645 0.522 0.069 0.006
1st Order Decay" 61.828 14.161 3.243 0.742 0.169 0.037 0.008 0.001 0.000 0.000 0.000
Inst. Reactior‘l #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE!
Field Data from Sltel‘ 62.0 0.008
=r= 15t Order Decay ==g== |nstantaneous Reaction «=@=No Degradation 1 Field Data from Site
70.000
60.000 *
= :
=) ;
'.'E EO 000 :
0.000 1
e
g Bo.000 |
(=} ]
O 20.000 :
10.000
0.000 1
0 100 200_, 300 400 500 600
Distance From Source (ft)
a _»-_VC | = ' ) Time:
alculate
L Animation L 20 Years [ Reltru;;-:tto j E?ecalculate This Sheeﬂ

Figure 16b - DEHP Simulation, Parameter
Set 2, Centerline Output
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Transverse DISSOLVED HYDROCARBON CONCENTRATIONS IN PLUME (mg/L at Z=0)
Distance (ft) Distance from Source (ft) Model to Display:
v 0= 55 110 165 220 275 330 385 440 495 550 (" No Degradation
125] 5.888 0.731 0.176 0.046 0.013 0.003 0.001 0.000 0.000 0.000 0.000 L Model ]

63| 61.828 | 12.044 | 2522 0.549 0.121 0.026 0.005 0.001 0.000 0.000 0.000
of 61.828 | 14.161 3.243 0.742 0.169 0.037 0.008 0.001 0.000 0.000 0.000 | 1sto,deroecay]

63| 61.828 12.044 2.522 0.549 0.121 0.026 0.005 0.001 0.000 0.000 0.000 Model

e

0.176 0.013 0.003 0.001 0.000 0.000 0.000

(" Instantaneous J

FLUX — | Reaction Model
(mg/day) Time:] 30 Years || Target Level: [ 0.005 | mg/L Displayed Model: |]1st Order Decay ]

-

)

E

8

&

S

e

3

g b £ 4 IS A

o 125 100000.0
63 98139.6

[ 1.760 |

110

165
220
275 a3

Plot All Dat
o DN - (ft) Ll T
( Plot Data > Target ) Mass HELP Recalculate

Figure 16c - DEHP Simulation, Parameter
Set 2, Plume Output



BIOSCREEN Natural Attenuation Decision Support System LE Carpenter 88 |Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 Xylenes, MW6/MW22 [[1151 1. Enter value directly....or
Run Name N or 2. Calculate by filling in grey
1. HYDROGEOLOGY 5. GENERAL L cells below. (To restore
Seepage Velocity* Vs 73.0 |(ftwyr) Modeled Area Length* 500 | & - —* formulas, hit button below).
or N or Modeled Area Width* 250 |(f) W - Variable* Data used directly in model.
Hydraulic Conductivity K 1.1E-02 |(cm/sec)  Simulation Time* 30 |y ¥ Value calculated by model.
Hydraulic Gradient i 0.003 |(ft/ft) (Don't enter any data).
Porosity n 0.3 |~ 6. SOURCE DATA
Source Thickness in Sat.Zone'i 10 |(ﬂ) Vertical Plane Source: Look at Plume Cross-Section
2. DISPERSION Source Zones: 2 — and Input Concentrations & Widths
Longitudinal Dispersivity*  alpha x 14.0 |(ft) Width* (ft) | Conc. (mg/L)* 18 for Zones 1, 2, and 3
Transverse Dispersivity* alpha y 1.5 |(ff) 50 1
Vertical Dispersivity* alpha z 0.0 |(f) [ 50 12
or N or 150 120 m m
Estimated Plume Length Lp 320 |(ft) 0
0
3. ADSORPTION Source Halflife (see Help):
Retardation Factor* R 3.4 (-) (yr) View of Plume Looking Down
or N or Inst. React. 1st Order
Soil Bulk Density rho (kg/l) Soluble Mass| Infinite |(Kg) Observed Centerline Concentrations at Monitoring Wells
Partition Coefficient Koc (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarbon foc (-) 7. FIELD DATA FOR COMPARISON
Concentration (mg/L)| 120.0 1.3
4. BIODEGRADATION BRI 0 | 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500
1st Order Decay Coeff* lambda 1.6E+0 |(per yr)
or N or 8. CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half (vear) RUN Recalculate This

or Instantaneous Reaction Model RUN ARRAY Sheet
Delta Oxygen* DO (mg/L) CENTERLINE

Delta Nitrate* NO3 (mg/L) Paste Example Dataset
Observed Ferrous Iron* Fe2+ (mg/L) View Output View Output

aimaga e S04 (ma/L) P P Restore Formulas for Vs,

Slcrradl Fathunas CH4 (mg/L) Dispersivities, R, lambda, other

Figure 17a - Xylenes Simulation,
Alternate Flowline, Bioscreen Input



DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)
TYPEOFMODEL | o 50 100 150 200 250 300 350 400 450 500
. No Degradation" 120.000 119.999 119.995 119.942 119.706 119.134 118.042 116.091 112.683 106.971 98.100
‘ 1st Order Decayl 120.000 12.326 1.266 0.130 0.013 0.001 0.000 0.000 0.000 0.000 0.000
B Inst. Reactionl #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE!
Field Data from Site]] 120.0 1.300
=== 1st Order Decay ==p== |nstantaneous Reaction =@=No Degradation &2 Field Data from Site
140.000 -
120.000 ¢ e — ————————
S 100.000 e
£ 5,80.000 1
g E60.000
S 40.000 -
20.000
0.000 1 - + e + + e —
0 100 200 300 400 500 600
Distance From Source (ft)
) N Time: S Y gL Bt
L :;::‘:L?;: |L 30 Years " ( iel:nu;:tto jE!ecalculate This Sheeﬂ

Figure 17b - Xylenes Simulation,
Alternate Flowline, Centerline Output



Transverse DISSOLVED HYDROCARBON CONCENTRATIONS IN PLUME (mg/L at Z=0)
Distance (ft) Distance from Source (ft) Model to Display:
J {t 0 50 100 150 200 250 300 350 400 450 500 (" No Degradation
125|( 12.000 0.668 0.071 0.008 0.001 0.000 0.000 0.000 0.000 0.000 0.000 - Model }
63| 120.000 10.620 0.998 0.097 0.010 0.001 0.000 0.000 0.000 0.000 0.000
0ff 120.000 12.326 1.266 0.130 0.013 0.001 0.000 0.000 0.000 0.000 0.000 (" 1st Order Decay
83|l 120.000 10.620 0.998 0.097 0.010 0.001 0.000 0.000 0.000 0.000 0.000 Model J
-125( 12.000 0.668 0.071 0.008 0.001 0.000 0.000 0.000 0.000 0.000 0.000 h
MASS 3.3E+5 3.7E+4 3.6E+3 3.6E+2 3.7E+1 3.8E+0 3.8E-1 3.9E-2 4.0E-3 4.1E4 4.3E-5 Instantaneous
FLUX Reaction Model J

P

(mg/day) Time:| 30 Years | Target Level: mg/L Displayed Model: ||1 st Order Decay ||

Plume and Source Masses (Order-of-Magnitude Accurac

Concentration (mg/L)

-1256

Plot All Data
[ e ) (ft) 30 400 o
C Plot Data > Target ) Mass HELP Recalculate

Figure 17c - Xylenes Simulation,
Alternate Flowline, Plume Output



BIOSCREEN Natural Attenuation Decision Support System LE Carpenter BMD"" Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 Ethylbenzene, M! w2 j?:\ 1. Enter value directly....or
e un Name or 2. Calculate by filling in grey
1. HYDROGEOLOGY 5. GENERAL L cells below. (To restore
Seepage Velocity* Vs 73.0 |(ftyr) Modeled Area Length* 250 |y £ - —* formulas, hit button below).

or N or Modeled Area Width* 250 |(ft) W - Variable* Data used directly in model.
Hydraulic Conductivity K 1.1E-02 |(cm/sec)  Simulation Time* 30 |y ¥ Value calculated by model.
Hydraulic Gradient i 0.003 |(ftAft) (Don't enter any data).
Porosity n 03 |(-) 6. SOURCE DATA

Source Thickness in Sal.Zone"|1_0| (ft) Vertical Plane Source: Look at Plume Cross-Section

2. DISPERSION Source Zones: . and Input Concentrations & Widths
Longitudinal Dispersivity*  alpha x 14.0 |(ft) Width* (ft) |Conc. (mg/L)* > r Zones 1, 2, and 3
Transverse Dispersivity* alpha y 1.5 |(f) || 50 0.1
Vertical Dispersivity* alpha z 0.0 |(®) | 50 1.6

or N or 16 o =
Estimated Plume Length Lp 320 |(f)
3. ADSORPTION Source Halflife (see Help):
Retardation Factor* R 4.0 (-) (yr) View of Plume Looking Down

or N or Inst. React. 1st Order
Soil Bulk Density rho (kg/l) Soluble Mass| Infinite  |(Kg) Observed Centerline Concentrations at Monitoring Wells
Partition Coefficient Koc (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarbon foc (-) 7. FIELD DATA FOR COMPARISON
i gl s Concentration (mg/L)| 16.0 .039
4. BIODEGRADATION DIEMIGEIIWCNN 0 | 25 | 50 | 75 | 100 | 125 | 150 | 175 | 200 | 225 | 250
1st Order Decay Coeff* lambda 2.0E+0 |(per yr)

or or 8. CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half (vear) RUN Recalculate This

or Instantaneous Reaction Model RUN ARRAY Sheet

Delta Oxygen* DO (mg/L) CENTERLINE

Delta Nitrate* NO3 (mg/L) Paste Example Dataset
Observed Ferrous Iron* Fe2+ (mg/L) View Output View Output

Delta Sulfate* S04 (mg/L) p P Restore Formulas for Vs,

Observed Methane* CH4 (mg/L) Dispersivities, R, lambda, other

Figure 18a - Ethylbenzene Simulation,
Alternate Flowline, Bioscreen Input



DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)

TYPE OF MODEL 0 25 50 75 100 125 150 175 200 225 250
[ B No Degradationf| 16.000 16.000 16.000 15.999 15.997 15.993 15.984 15.964 15.928 15.871 15.782
1st Order Decayl 16.000 3.597 0.809 0.182 0.041 0.009 0.002 0.000 0.000 0.000 0.000
~Inst, Reaction|| #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! #VALUEﬁ!} #VALUE! | #VALUE! | #VALUE!
Field Data from Site " 16.0 0.039
=== 15t Order Decay === [nstantaneous Reaction =@=No Degradation &1 Field Data from Site
18.000
16.000 ——0— o -3 e L

g 14.000
£ 12.000
E 0.000
§ £8.000
§ 6.000
© 4000
2.000

0.000 + —— —— T

0 50 100 150 200 250 300
Distance From Source (ft)
o o C|_| _t T o Time:
A:ir(:;t?o:l " 30 Years E Re|:;3tto J Eiecalculate This She;ﬂ

Figure 18b - Ethylbenzene Simulation,
Alternate Flowline, Centerline Output



Transverse DISSOLVED HYDROCARBON CONCENTRATIONS IN PLUME (mg/L at Z=0)
Distance (ft) Distance from Source (ft) Model to Display:
. (l 0 25 50 75 100 125 150 175 200 225 250 (" No Degradation
125  1.600 0.191 0.043 0.010 0.002 0.001 0.000 0.000 0.000 0.000 0.000 L Model
63| 16.000 3.356 0.697 0.149 0.032 0.007 0.002 0.000 0.000 0.000 0.000 R
off 16.000 3.597 0.809 0.182 0.041 0.009 0.002 0.000 0.000 0.000 0.000 (" 1st Order Decay
-63|| 16.000 3.356 0.697 0.149 0.032 0.007 0.002 0.000 0.000 0.000 0.000 Model
| -125[ 1.600 0.191 0.043 0.010 0.002 0.001 0.000 0.000 0.000 0.000 0.000 h
MASS 4.4E+4 1.1E+4 2.4E+3 5.3E+2 1.2E+2 2.6E+1 5.7E+0 1.3E+0 2.9E-1 6.4E-2 1.4E-2 Instantaneous
FLUX Reaction Model

(mg/day) Time:|| 30 Years | Target Level: mg/L Displayed Model: ||1st Order Decay || 5

Plume and Source Masses (Order-of-Magni

Concentration (mg/L)

-125

( PotAlData ) ) 5 a0
LPIot Data > Target ) Mass HELP Recalculate

Figure 18c - Ethylbenzene Simulation,
Alternate Flowline, Plume Output



BIOSCREEN Natural Attenuation Decision Support System LE Carpenter 8C  |Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 DEHP,_ MW6/MW2 [115] 1. Enter value directly....or
e NS, | ~ Run Name N or 2. Calculate by filling in grey
1. HYDROGEOLOGY 5. GENERAL L cells below. (To restore
Seepage Velocity* Vs 73.0 |(ftlyr) Modeled Area Length* 250 |(ft) f_ = formulas, hit button below).
or N or Modeled Area Width* 250 |(ft) W - Variable* Data used directly in model.
Hydraulic Conductivity K 1.1E-02 |(cm/sec)  Simulation Time* 30 |y ¥ Value calculated by model.
Hydraulic Gradient i 0.003 |(ft/ft) (Don't enter any data).
Porosity n 0.3 |[(~ 6. SOURCE DATA
Source Thickness in Sat.Zone'1 10 |(ﬂ) Vertical Plane Source: Look at Plume Cross-Section
2. DISPERSION Source Zones: e —and Input Concentrations & Widths
Longitudinal Dispersivity*  alpha x 14.0 |(f) Width* (ft) |Conc. (mg/L)* - r Zones 1, 2, and 3
Transverse Dispersivity* alpha y 1.5 |(ft) 50 0.6
Vertical Dispersivity* alpha z 0.0 |(f) [ 50 6
or N or 150 62 [ ] [ ]
Estimated Plume Length Lp 320 |(f)
3. ADSORPTION Source Halflife (see Help):
Retardation Factor* R 9.0 (-) (yr) View of Plume Looking Down
or N or Inst. React. 1st Order
Soil Bulk Density rho (kg/l) Soluble Mass| Infinite  |(Kg) Observed Centerline Concentrations at Monitoring Wells
Partition Coefficient Koc (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter “0"
FractionOrganicCarbon foc (-) 7. FIELD DATA FOR COMPARISON
e Concentration (mg/L)| 62.0 .007
4. BIODEGRADATION ERGTUETICCMN 0 | 25 | 50 | 75 | 100 | 125 | 150 | 175 | 200 | 225 | 250
1st Order Decay Coeff* lambda 1.7E+0 |(per yr)
or or 8. CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half (year) Recalculate This
or Instantaneous Reaction Model RUN RUN ARRAY Sheet

Delta Oxygen* DO (mg/L) CENTERLINE

Delta Nitrate* NO3 (mg/L) Paste Example Dataset
Observed Ferrous Iron* Fe2+ (mg/L) View Output View Output

Delta Sulfate* S04 (mg/L) p P Restore Formulas for Vs,

Obasrved Methane® CH4 (mg/L) Dispersivities, R, lambda, other

Figure 19a - DEHP Simulation Alternate
Flowline, Bioscreen Input



DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)

TYPEOFMODEL | 0 25 50 75 100 125 150 175 200 225 250
No Degradation|| 62.000 61.747 61.406 | 60.716 59.442 57.292 53.977 | 49.312 43.326 36.321 28.843
1st Order Decay" 62.000 6.256 0.631 0.064 0.006 0.001 0.000 0.000 0.000 0.000 0.000

Inst. Reactiorﬂ #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! #VALUE! | #VALUE! | #VALUE! | #VALUE!
Field Data from Sitell 62.0 0.007
==tr= 15t Order Decay ==p== nstantaneous Reaction =@= No Degradation 21 Field Data from Site
70.000 T
60.000 3 — M ——
£ 5000 |
& &20.000 -
g Eo.ooa 5
£ g
S 20.000 1
10.000 -
0.000 < 2 = " o—  S—— r T
0 50 100 150 200 250 300
Distance From Source (ft)
— Time:

: Calculate el B = o
\ 30 Years Return to
= Animation IL " Input J Recalculate This Sheet

R = S—

Figure 19b - DEHP Simulation Alternate
Flowline, Centerline Output



Transverse DISSOLVED HYDROCARBON CONCENTRATIONS IN PLUME (mg/L at Z=0)
Distance (ft) Distance from Source Model to Display:
, {r 0 25 50 75 100 125 150 175 200 225 250 | ( No Degradation
125 I 6.000 0.333 0.034 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 L Model J
63| 62.000 5.835 0.544 0.052 0.005 0.000 0.000 0.000 0.000 0.000 0.000
0 62000 | 6.256 0.631 0.064 0.006 0.001 0.000 0.000 0.000 0.000 0.000 | ( 1st Order Decay J
-63| 62.000 5.835 0.544 0.052 0.005 0.000 0.000 0.000 0.000 0.000 0.000 Model
6.000 0.034 0.000 0.000 0.000 0.000 0.000 0.000 s
Horon 1.9E+3 (" Instantaneous ]
(mg/day) Time:| 30 Years | Target Level: mg/L Displayed Model: [[1st Order Decay | Mo o

Plume and Source Masses (Order-of-Magnitude Accurac

Concentration (mg/L)

-125 Infinite
63 |__Infinite |

| 23 |
1.760
[ Plot All Data

50 ;
5 1
) (ft) 175 200 "l |
L Plot Data > Targetj Mass HELP Recalculate

Figure 19c¢ - DEHP Simulation Alternate
Flowline, Plume Output



BIOSCREEN Natural Attenuation Decision Support System

Air Force Center for Environmental Excellence

1. HYDROGEOLOGY

Seepage Velocity* Vs 73.0
or /N or

Hydraulic Conductivity K 1.1E-02

Hydraulic Gradient i 0.003

Porosity n 0.3

2. DISPERSION

Longitudinal Dispersivity*  alpha x 14.0

Transverse Dispersivity* alpha y 1.5

Vertical Dispersivity* alpha z 0.0
or N or

Estimated Plume Length Lp 320

3. ADSORPTION

Retardation Factor* R 3.4
or N or

Soil Bulk Density rho

Partition Coefficient Koc

FractionOrganicCarbon foc

4. BIODEGRADATION

1st Order Decay Coeff* lambda 1.2E+0
or 4\ or

Solute Half-Life t-half

or Instantaneous Reaction Model

Delta Oxygen* DO

Delta Nitrate* NO3

Observed Ferrous Iron* Fe2+

Delta Sulfate* S04

Observed Methane* CH4

(ft/yr)

(cm/sec)
(ft/ft)
()

(f)
()
(ft)

(ft)

(-)

(kg/)
(L/kg)
()

(per yr)
(vear)

(mg/L)
(mg/L)
(mg/L)
(mg/L)
(mg/L)

LE Carpenter 9A (2|Data Input Instructions:

Version 1.4 Xylenes, MW6/MW?22 [ 14571 1. Enter value directly....or

un Name or 2. Calculate by filling in grey
5. GENERAL cells below. (To restore

* o L — —»> j
Modeled Area Length 800 [(ft) 4 formulas, hit button below).
Modeled Area Width* 250 () W Variable* Data used directly in model.
Simulation Time* 30 () ¥ Value calculated by model.
(Don't enter any data).

6. SOURCE DATA
Source Thickness in Sat.Zone{ 10 |(fl)

Vertical Plane Source: Look at Plume Cross-Section
and Input Concentrations & Widths
or Zones 1, 2, and 3

Source Zones:
Width* (ft

Conc. /L)*
50 0.2

50 2.3
150 23

Source Halflife (see Help):

(vr)
Soluble Mass| Infinite  |(Kg)
In Source NAPL, Soil
7. FIELD DATA FOR COMPARISON
Concentration (mg/L)| 23.0
Dist. from Source (ft) 0

View of Plume Looking Down
Inst. React. 1st Order

Observed Centerline Concentrations at Monitoring Wells
If No Data Leave Blank or Enter “0"

36 | 0
| 80 | 160 | 240 | 320 | 400 | 480 | 560 | 640 | 720 | 800

8. CHOOSE TYPE OF OUTPUT TO SEE:

RUN
CENTERLINE

Recalculate This
Sheet

Paste Example Dataset

Restore Formulas for Vs,
Dispersivities, R, lambda, other

RUN ARRAY

View Output View Output

Figure 20a
Xylenes Simulation, Parameter Set 1,
Bioscreen Input, Year 2000



DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)
TYPE OF MODEL 0 80 160 240 320 400 480 560 640 720 800
No Degradationf| 23.000 23.000 22.984 22.863 22.500 21.598 19.563 15.866 10.855 5.943 2.503

1st Order Decay|| 23.000 1.205 0.063 0.003 0.000 0.000 0.000 | 0.000 0.000 0.000 0.000
Inst. Reactionlf #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE!

’ Field Data from Site 23.0 3.600 0.000
=== 1st Order Decay e=p== |nstantaneous Reaction «@= No Degradation 1 Field Data from Site

25.000

N

S

S

S

=
|

=]
B
g %5.000 1
5 1}
g 50.000 +
6 4
5.000 %
0.000 : $ s, e |~ ——— ]
0 100 200 300 _, 400 500 600 700 800 900
Distance From Source (ft)
£ ] ‘c VIVI " Time:
alculate : .
t o 30 Years | R"I:‘";:tm jﬁiecalculate This Sheeﬂ
Figure 20b

Xylenes Simulation, Parameter Set 1,
Centerline Output, Year 2000



Transverse DISSOLVED HYDROCARBON CONCENTRATIONS IN PLUME (mg/L at Z=0)
Distance (ft) Distance from Source (ft) Model to Display:
V 0 80 160 240 320 400 480 560 640 720 800 (" No Degradation
125 2.300 0.066 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 L Model J

63| 23.000 | 0.977 0.047 0.002 0.000 0.000 0.000 | 0.000 | 0.000 0.000 0.000
0| 23.000 | 1.205 0.063 0.003 0.000 0.000 | 0000 | 0000 | 0.000 0.000 0.000 | [ 7st Order Decay
63 23.000 | 0.977 0.047 0.002 0.000 0.000 | 0.000 | 0000 | 0.000 0.000 0.000 Model

[__-125] 2.300 0.066 0.004 0.000 0.000 0.000 0.000 | 0.000 0.000 0.000 0000 |~
MASS | 6.3E+4 | 35E+3 | 18E+2 | O1E+0 | 47E1 | 25E-2 | 1.3E-3 | 6.7E-5 | 3.5E-8 | 1.8E-7 | 96E-9 | nstantaneous J

FLUX L Bqaction Moqel i

(mg/day) Time 30 Years || Target Level: [0.005 ] mg/L Displayed Model: [[ist Order Decay ||

gnitude Accurac

Plume and Source Masses (Order-of-Ma

Concentration (mg/L)

( PotAiData )

720 '
Plot Data > Target J Mass HELP Recalculate

Figure 20c
Xylenes Simulation, Parameter Set 1,
Plume Output, Year 2000



BIOSCREEN Natural Attenuation Decision Support System LE Carpenter 9B (2 |Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 |Ethylbenz, MW6/MW22 F 1. Enter value directly....or
Run Name or 2. Calculate by filling in grey
1. HYDROGEOLOGY 5. GENERAL L cells below. (To restore
Seepage Velocity* Vs 73.0 |(ft/yr) Modeled Area Length* 1100 | & - —* formulas, hit button below).
or N or Modeled Area Width* 250 |(ft) W - Variable* Data used directly in model.
Hydraulic Conductivity K 1.1E-02 |(cm/sec)  Simulation Time* 30 | ¥ Value calculated by model.
Hydraulic Gradient i 0.003 |(ft/ft) (Don't enter any data).
Porosity n 0.3 (-) 6. SOURCE DATA
Source Thickness in Sat.Zone{ 10 |(f) Vertical Plane Source: Look at Plume Cross-Section
2. DISPERSION Source Zones: - and Input Concentrations & Widths
Longitudinal Dispersivity*  alpha x 14.0 |(f) Conc. (mg/L)* > ot for Zones 1, 2, and 3
Transverse Dispersivity* alpha y 1.5 |(ft) 0.1
Vertical Dispersivity* alpha z 0.0 |[(f) 50 0.5
or AN or 5.2 i @
Estimated Plume Length Lp 320 ()
3. ADSORPTION Source Halflife (see Help):
Retardation Factor* R 4.0 (-) (yr) View of Plume Looking Down
or N or Inst. React. 1st Order
Soil Bulk Density rho (kg/l) Soluble Mass| Infinite  [(Kg) Observed Centerline Concentrations at Monitoring Wells
Partition Coefficient Koc (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarbon foc (-) 7. FIELD DATA FOR COMPARISON
Concentration (mg/L)| 5.2 .82 0

4. BIODEGRADATION IERGISLIIVENN 0 | 170 | 220 | 330 | 440 | 550 | 660 | 770 | 880 | 990 | 1100
1st Order Decay Coeff* lambda 8.0E-1 [(per yr)

or AN or 8. CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half (vear) Recalculate This
or Instantaneous Reaction Model RUN RUN ARRAY Sheet

Delta Oxygen* DO (mg/L) CENTERLINE

Delta Nitrate* NO3 (mg/L) Paste Example Dataset
Observed Ferrous Iron* Fe2+ (mg/L) View Output View Output

Delta Sulfate* S04 (mg/L) P P Restore Formulas for Vs,

Chasrend Matans® CH4 (mg/L) Dispersivities, R, lambda, other

Figure 21a
Ethylbenzene Simulation, Parameter Set 1,
Bioscreen Input, Year 2000



DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)
TYPE OF MODEL 0 110 220 330 440 550 660 770 880 990 1100
No Degradation|| 5.200 5.199 5.162 4.917 4.050 2.408 0.866 0.168 0.016 0.001 0.000
1st Order Decay| 5.200 0.178 0.006 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Inst. Reaction|| #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE!
Field Data from Site 5.2 0.820 0.000
e=tr= 15t Order Decay e=p== |nstantaneous Reaction =@= No Degradation &1 Field Data from Site
6.000 -
5.000 § e
g 1
"5 4.000
8- :
g 2.000 +
8 ~— ]
§ 2000 1
1Y) 1
1.000 4— o
0.000 <
0 200 400 . 60 800 1000 1200
Distance From Source (ft)
' .R | ) [ __j Time:
eplay
I " 30 Years Relzur:tto j Eiecalculate This She%

Animation y [ 7 !:,E\CTimestepj

Figure 21b
Ethylbenzene Simulation, Parameter Set 1
Centerline Output, Year 2000
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Transverse DISSOLVED HYDROCARBON CONCENTRATIONS IN PLUME (mg/L at Z=0)
Distance (ft) Distance from Source (ft) Model to Display:
V 0 110 220 330 440 550 660 770 880 990 1100 No Degradation
125l 0.500 0.011 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Model
83| 5.200 0.139 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0ff 5.200 0.178 0.006 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1st Order Decay
83| 5.200 0.139 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Model
-125| 0.500 0.011 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
MASS 1.4E+4 5.1E+2 1.7E+1 5.7E-1 2.0E-2 6.7E-4 2.3E-5 7.6E-7 2.3E-8 5.3E-10 | 7.8E-12 Instantaneous
FLUX LReaction Model J
(mg/day) Time:|| 30 Years It Target Level: 0.005 | mg/L Displayed Model: |[1st Order Decay If ]
Plume and Source Masses (Order-of-Magnitude Accurac
6.000-

E

S
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e T T e
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-125 [ {
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(" PlotAll Data _]
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Figure 21c
Ethylbenzene Simulation, Parameter Set 1,
Plume Output, Year 2000



BIOSCREEN Natural Attenuation Decision Support System LE Carpenter 9C (2|Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 DEHP, MW6/MW22 115 ] 1. Enter value directly....or
Run Name N or 2. Calculate by filling in grey
1. HYDROGEOLOGY 5. GENERAL L cells below. (To restore
Seepage Velocity* Vs 73.0 |[(ft/yr) Modeled Area Length* 550 |[(f) f‘_ e formulas, hit button below).
or AN or Modeled Area Width* 250 | w [ Variable*  Data used directly in model.
Hydraulic Conductivity K 1.1E-02 |(cm/sec)  Simulation Time* 30 |y ¥ Value calculated by model.
Hydraulic Gradient i 0.003 |[(ft/ft) (Don't enter any data).
Porosity n 03 |~ 6. SOURCE DATA
Source Thickness in Sat.Zone'| 10 |(ﬁ) Vertical Plane Source: Look at Plume Cross-Section
2. DISPERSION Source Zones: . and Input Concentrations & Widths
Longitudinal Dispersivity*  alpha x 14.0 |(®) Width* (ft) |Conc. (mg/L)* or Zones 1, 2, and 3
Transverse Dispersivity* alpha y 1.5 () 50 0.5
Vertical Dispersivity* alpha z 0.0 | [ 50 8
or N or 150 80 T
Estimated Plume Length Lp 320 |(ft)
3. ADSORPTION Source Halflife (see Help):
Retardation Factor* R 9.0 -) 0 (yr) View of Plume Looking Down
or N or Inst. React. 1st Order
Soil Bulk Density rho (kg/l) Soluble Mass| Infinite | (Kg) Observed Centerline Concentrations at Monitoring Wells
Partition Coefficient Koc (Lkg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarbon foc (-) 7. FIELD DATA FOR COMPARISON
ey Concentration (mg/L)|  80.0 .092 .001
4. BIODEGRADATION DIERGISLIERN 0 | 55 | 170 | 165 | 220 | 275 | 330 | 385 | 440 | 495 | 550
1st Order Decay Coeff* lambda 3.0E-1_|(per yr)
or or 8. CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half (vear) Recalculate This
or Instantaneous Reaction Model RUN RUN ARRAY Sheet

Delta Oxygen* DO (mg/L) CENTERLINE

Delta Nitrate* NO3 (mg/L) Paste Example Dataset

cD)b:er;eclif i;e:rous Iron* l;eg: (mQ/IL-) View Output View Output Restore Formulas for Vs,
elta Sulfate (mg/L) ! Dispersivities, R, lambda, other

Observed Methane* CH4 (mg/L)

Figure 22a
DEHP Simulation, Parameter Set 1,
Bioscreen Input, Year 2000



DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)
TYPEOFMODEL | 0 55 110 165 220 275 330 385 440 495 550
No Degradation" 80.000 79.100 75.748 66.251 48.749 27.822 11.568 3.360 0.663 0.088 0.008
1st Order Decay" 80.000 18.245 4.161 0.948 0.214 0.047 0.010 0.002 0.000 0.000 0.000
Inst. Reactiorﬂ #VALUE! | #VALUE! | #VALUE! | #/ALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE!
Field Data from Site II 80.0 0.092 0.001
=== 1st Order Decay ==¢== Instantaneous Reaction =@=No Degradation i1 Field Data from Site
90.000
80.000 ——
g 70.000
B _£0.000
I
g 50.000
¢ #0.000
& 30.000
© 20.000
10.000
0.000
0 100 200, 300 400 500
Distance From Source (ft)
e EI—I Time:
alculate -
30 Years Return to
 Avimtion [ ) et T oo

Figure 22b

DEHP Simulation, Parameter Set 1,
Centerline Output, Year 2000
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Transverse DISSOLVED HYDROCARBON CONCENTRATIONS IN PLUME (mg/L at Z=0)
Distance (ft) Distance from Source (ft) Model to Display:
v I 0 55 110 165 220 275 __ 330 385 440 495 550 (" No Degradation )
125 8.000 0.970 0.232 0.061 0.016 0.004 0.001 0.000 0.000 0.000 0.000 L Model )
63]| 80.000 15.632 3.241 0.703 0.154 0.033 0.007 0.001 0.000 0.000 0.000
o 80.000 | 18245 | 4.161 0.948 0.214 0.047 0.010 0.002 0.000 0.000 0.000 | (~ 7st Order Decay )
-63|| 80.000 15.532 3.241 0.703 0.154 0.033 0.007 0.001 0.000 0.000 0.000 Model )
| -125(  8.000 0.970 0.232 0.061 0.016 0.004 0.001 0.000 0.000 0.000 0.000 5
MASS = 22E+5 | 54E+4 | 12E+4 | 26E+3 | 59E+2 | 13E+2 | 2.7E+1 | 4.8E+0 | 6.9E-1 | 7.3E-2 | 55E-3 |( Instanianeous )
FLUX | Reaction Model )
(mg/day) Time:|f 30 Years | Target Level: mg/L Displayed Model: [[1st Order Decay If

Concentration (mg/L)

-125

[ Plot All Data ] () 385 440
( _P[ot Data > Target )

495 Mass HELP Recalculate

Figure 22¢
DEHP Simulation, Parameter Set 1,
Plume Output, Year 2000



BIOSCREEN Natural Attenuation Decision Support System LE Carpenter 10A (|Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 Xylenes, MW6/MW?2 Fl 1. Enter value directly....or
un Name or 2. Calculate by filling in grey
1. HYDROGEOLOGY 5. GENERAL L cells below. (To restore
Seepage Velocity* Vs 73.0 |(ft/yr) Modeled Area Length* 500 |(ft) f— T formulas, hit button below).
or N or Modeled Area Width* 250 |(f) W - Variable* Data used directly in model.
Hydraulic Conductivity K 1.1E-02 |(cm/sec)  Simulation Time* 30 |y ¥ Value calculated by model.
Hydraulic Gradient i 0.003 |(ft/t) (Don't enter any data).
Porosity n 0.3 [~ 6. SOURCE DATA
Source Thickness in Sat.Zone{ 10 |(f) Vertical Plane Source: Look at Plume Cross-Section
2. DISPERSION Source Zones: ____——and Input Concentrations & Widths
Longitudinal Dispersivity*  alpha x 14.0 |(f) Width* (ft) |Conc. (mg/L)* e 0 rZones 1, 2, and 3
Transverse Dispersivity* alpha y 1.5 (ft) 50 0.2
Vertical Dispersivity* alpha z 0.0 |(R) | 50 23
or N or 150 23 E =
Estimated Plume Length Lp 320 |(ft) 0
0 0
3. ADSORPTION Source Halflife (see Help):
Retardation Factor* R 34 (7 (yr) View of Plume Looking Down
or N or Inst. React. 1st Order
Soil Bulk Density rho (kg/l) Soluble Mass| Infinite  |(Kg) Observed Centerline Concentrations at Monitoring Wells
Partition Coefficient Koc (Lkg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarbon foc (-) 7. FIELD DATA FOR COMPARISON
Concentration (mg/L)| 23.0 22
4. BIODEGRADATION DIERTYETIRY 0 | 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500
1st Order Decay Coeff* lambda 1.6E+0 |(per yr)
or or 8. CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half (vear) Recalculate This
or Instantaneous Reaction Model RUN RUN ARRAY Sheet
Delta Oxygen* DO (mg/L) CENTERLINE
Dol Nirats NO3 (o)
Ciaingiig Fe:r S e i (mg/L) Restore Formulas for Vs,
Chnta e by (mg/L) Dispersivities, R, lambda, other
Observed Methane* CH4 (mg/L) b :

Figure 23a
Xylenes Simulation, Alternate Flowline,
Bioscreen Input, Year 2000



DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

7 Distance from Source (ft)
TYPE OF MODEL " 0 50 100 150 200 250 300 350 400 450 500
-—— ="
No Degradation" 23.000 23.000 22.999 22.989 22.944 22.834 22.625 22.251 21.598 20.503 18.803
1st Order Decay| 23000 | 2362 | 0243 | 0025 | 0003 | 0000 | 0000 | 0000 | 0000 | 0000 | 0000
Inst. Reactior4| #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE!
Field Data from Site|  23.0 0.220
=e= 15t Order Decay === nstantaneous Reaction =@ No Degradation @2 Field Data from Site
25.000
‘ == S = DR S —
e 20.000 - —‘\-
.‘g 1
g %5.000 |
5 5
g ~10.000
8 1
5.000 A
0.000 < <3 e, SRS gt + eyt .
0 100 200 300 400 500 600
Distance From Source (ft)
(—R_I__ L ] Time:
i 4 ( 30 Years Return to
; i Recalculate This Sheet
L Animation ( Prev Timestep ) [__ Input J L*_M —ea
Figure 23b

Xylenes Simulation, Alternate Flowline,
Centerline Output, Year 2000



Transverse DISSOLVED HYDROCARBON CONCENTRATIONS IN PLUME (mg/L at Z=0)

Distance (ft) Distance from Source (ft) Model to Display:
V 0 50 100 150 200 250 300 | 350 400 450 500 No Degradation
125 2.300 0.128 0.014 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Model
63| 23.000 2.036 0.191 0.019 0.002 0.000 0.000 0.000 0.000 0.000 0.000
off 23.000 2.362 0.243 0.025 0.003 0.000 0.000 0.000 0.000 0.000 0.000 [ 1st Order Decay J

-63|| 23.000 2.036 0.191 0.019 0.002 0.000 0.000 0.000 0.000 0.000 0.000 Model
-125| 2.300 0.128 0.014 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000

MASS | 63E+4 | 7.1E+3 | 6.9E+2 | 6.9E+1 | 7.0E+0 | 7.2E-1 | 74E2 | 76E-3 | 7.7E-4 | 7.9E-5 | B.1E-6 [ e e
FLUX Reaction Model J
(mg/day) Time:|| 30 Years | Target Level: mg/L Displayed Model: ||1st Order Decay || -
Plume and Source Masses (Order-of-Magnitude Accurac
25.000w

~ 20.000-
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Figure 23¢
Xylenes Simulation, Alternate Flowline,
Plume Output, Year 2000



BIOSCREEN Natural Attenuation Decision Support System LE Carpenter 10b ( |Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 Ethylbenzene, MWE/MW?2 (2 [ 115 ] 1. Enter value directly....or
. Run Name N or 2. Calculate by filling in grey
1. HYDROGEOLOGY 5. GENERAL L cells below. (To restore
Seepage Velocity* Vs 73.0 |[(ft/yr) Modeled Area Length* 250 |((ft) f_ — formulas, hit button below).
or N or Modeled Area Width* 250 |(ft) W - Variable* Data used directly in model.
Hydraulic Conductivity K 1.1E-02 |(cm/sec)  Simulation Time* 30 |y ¥ Value calculated by model.
Hydraulic Gradient i 0.003 |(fi/ft) (Don't enter any data).
Porosity n 0.3 (-) 6. SOURCE DATA
Source Thickness in Sat.Zone'i 10 |(ﬂ) Vertical Plane Source: Look at Plume Cross-Section
2. DISPERSION Source Zones: , and Input Concentrations & Widths
Longitudinal Dispersivity*  alpha x 14.0 |((ft) Conc. (mg/L)* A r Zones 1, 2, and 3
Transverse Dispersivity* alpha y 1.5 |(ft) 0.1
Vertical Dispersivity* alpha z 0.0 |(ft) [ 50 0.5
or N or 150 5.2 ] [ ]
Estimated Plume Length Lp 320 |(ft)
3. ADSORPTION Source Halflife (see Help):
Retardation Factor* R 4.0 (-) (yr) View of Plume Looking Down
or N or Inst. React. 1st Order
Soil Bulk Density rho (kg/l) Soluble Mass| Infinite  [(Kg) Observed Centerline Concentrations at Monitoring Wells
Partition Coefficient Koc (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarbon foc (-) 7. FIELD DATA FOR COMPARISON

- Concentration (mg/L)| 5.2 47
4. BIODEGRADATION (SR 0 | 25 | 50 | 75 | 100 | 125 | 150 | 175 | 200 | 225 | 250

1st Order Decay Coeff* lambda 2.0E+0 |(peryr)

or or 8. CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half (vear) Recalculate This
or Instantaneous Reaction Model RUN RUN ARRAY Sheet

Delta Oxygen* DO (mg/L) CENTERLINE

Delta Nitrate* NO3 (mg/L) Paste Example Dataset

CD)b:er;e(ljf Fte:rous Iron* ';62; (mg;t) View Output View Output Restore Formulas for Vs,
elta Sulfate (mg/L) Dispersivities, R, lambda, other

Observed Methane* CH4 (mg/L)

Figure 24a
Ethylbenzene Simulation, Alternate Flowline,
Bioscreen Input, Year 2000



DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)

TYPE OF MODEL " 0 25 50 75 100 125 150 175 200 225 250
No Degradation" 5.200 5.200 5.200 5.200 5.199 5.198 5.195 5.188 5177 5.158 5.129
1st Order Decay" 5.200 1.169 0.263 0.059 0.013 0.003 0.001 0.000 0.000 0.000 0.000

Inst. Reactior“ #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE!
Field Data from Site" 5.2 0.047
=== 15t Order Decay === |nstantaneous Reaction =@=No Degradation 2 Field Data from Site
6.000 1
5.000 o o &0 —0 == o S 1 SN =)= o
g :
'(.xa 4.000 1
B ]
§ E.OOO :
g 2.000 ]
O !
1.000 -
0.000 < <3 = p—> ® T .
0 50 100 _, 150 200 250 300
Distance From Source (ft)
i Calcul t> - Ll
alculate . =
ol 30 Yoars | { RIS J @calculate This Sheet
L _Input s

Figure 24b
Ethylbenzene Simulation, Alternate Flowline,
Centerline Output, Year 2000



Transverse DISSOLVED HYDROCARBON CONCENTRATIONS IN PLUME (mg/L at Z=0)
Distance (ft) Distance from Source (ft) Model to Display:
0 25 50 75 100 125 150 175 200 225 250 | ( No Degradation
125|| 0.500 0.067 0.015 0.003 0.001 0.000 0.000 0.000 0.000 0.000 0.000 L Model ]
63| 5.200 1.090 0.226 0.048 0.010 0.002 0.001 0.000 0.000 0.000 0.000
of 5.200 1.169 0.263 0.059 0.013 0.003 0.001 0.000 0.000 0.000 0.000 | ( 7st Order Decay J
83| 5.200 1.090 0.226 0.048 0.010 0.002 0.001 0.000 0.000 0.000 0.000 Model
-125| 0.500 0.067 0.015 0.003 0.001 0.000 0.000 0.000 0.000 0.000 0.000 S R
gf;xs 14E+4 | 3.7E+3 | 7.9E+2 | 1.7E+2 | 3.8E+1 | BAE+0 | 1.9E+0 | 4.2E-1 | 94E-2 | 21E-2 | 47E-3 | ( Instantaneous J
(mg/day) Time:|| 30 Years Il Target Level: mg/L Displayed Model: ||1st Order Decay || T

Plume and Source Masses (Order-of-Magnitude Accurac

Concentration (mg/L)

[ Plot All Data ) ) 175

200 25 Mass HELP Recalculat
Plot Data > Target ) e

Figure 24c
Ethylbenzene Simulation, Alternate Flowline,
Plume Output, Year 2000



BIOSCREEN Natural Attenuation Decision Support System LE Carpenter 10C (|Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 DEHP,_ MWE/MW?2 1151 1. Enter value directly....or
. ) Run Name N or 2. Calculate by filling in grey
1. HYDROGEOLOGY 5. GENERAL L cells below. (To restore
Seepage Velocity* Vs 73.0 |(ft/yr) Modeled Area Length* 250 |(ft) f_ e formulas, hit button below).
or N or Modeled Area Width* 250 |(f) W - Variable* Data used directly in model.
Hydraulic Conductivity K 1.1E-02 |(cm/sec)  Simulation Time* 30 () ¥ Value calculated by model.
Hydraulic Gradient i 0.003 |(ftAft) (Don't enter any data).
Porosity n 03 () 6. SOURCE DATA
Source Thickness in Sat.Zone‘| 10 I(ﬂ) Vertical Plane Source: Look at Plume Cross-Section
2. DISPERSION Source Zones: - and Input Concentrations & Widths
Longitudinal Dispersivity*  alpha x 14.0 | Width* (ft) |Conc. (mg/L)* o I r Zones 1, 2, and 3
Transverse Dispersivity* alpha y 1.5 (ft) 0.8
Vertical Dispersivity* alpha z 0.0 |(ft)
or 4‘ or =} ]
Estimated Plume Length Lp 320 |(ft)
3. ADSORPTION Source Halflife (see Help):
Retardation Factor* R 9.0 (-) (yr) View of Plume Looking Down
or N or Inst. React. 1st Order
Soil Bulk Density rho (kg/l) Soluble Mass| Infinite | (Kg) Observed Centerline Concentrations at Monitoring Wells
Partition Coefficient Koc (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarbon foc -) 7. FIELD DATA FOR COMPARISON
Concentration (mg/L)| 80.0 6
4. BIODEGRADATION DERICUTIEMIY 0 | 25 | 50 | 75 | 100 | 125 | 150 | 175 | 200 | 225 | 250
1st Order Decay Coeff* lambda 1.7E+0 |(per yr)
or N or 8. CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half (vear) Recalculate This
or Instantaneous Reaction Model RUN RUN ARRAY Sheet

Delta Oxygen* DO (mg/L) CENTERLINE

Delta Nitrate* NO3 (mg/L) Paste Example Dataset

gb:erge(lif fie:rous Iron* /;eg;“ (mgﬁ) View Output View Output Restore Formulas for Vs,
elta Sulfate (mg/L) ' Dispersivities, R, lambda, other

Observed Methane* CH4 (mg/L)

Figure 25a
DEHP Simulation, Alternate Flowline,
Bioscreen Input, Year 2000



DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)

TYPEOFMODEL | o 25 50 75 100 125 150 175 200 225 250
No Degradation" 80.000 79.673 79.233 78.343 76.700 73.925 69.648 63.629 55.905 46.866 37.217
1st Order Decay" 80.000 8.072 0.814 0.082 0.008 0.001 0.000 0.000 0.000 0.000 0.000

Inst. Reactior4| #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! #\(ALUE!
Field Data from Site||  80.0 0.600
==tr= 15t Order Decay e=g== |nstantaneous Reaction =@ No Degradation i1 Field Data from Site
90.000
80.000 | D e ——
5 70.000 -
= 60.000
£ $0.000
¢ #0.000
g 30.000
© 20.000
10.000 -
0.000 o + e O —h— ¥ -
0 50 100 150 200 250 300
Distance From Source (ft)
o P— Time:
a o e | 30 Years L Rel:‘u;:tto J &calculate This Shee;J

Animation

Figure 25b
DEHP Simulation, Alternate Flowline,
Centerline Output, Year 2000



Transverse DISSOLVED HYDROCARBON CONCENTRATIONS IN PLUME (mg/L at Z=0)
Distance (ft) Distance from Source (ft) Model to Display:
v | o 25 50 75 100 | 125 150 175 200 225 250 No Degradation
125| 8.000 0.444 0.045 0.005 0.000 0.000 0.000 0.000 0.000 0.000 0.000 L Model J
63| 80.000 7.531 0.702 0.067 0.007 0.001 0.000 0.000 0.000 0.000 0.000
of 8o.000 | 8.072 0.814 0.082 0.008 0.001 0.000 0.000 0.000 0.000 0.000 1t Order Decay
-83| 80.000 7.531 0.702 0.067 0.007 0.001 0.000 0.000 0.000 0.000 0.000 [ Model j
‘ -125|| 8.000 0.444 0.045 0.005 0.000 0.000 0.000 0.000 0.000 0.000 0.000
MASS | 22E+5 | 25E+4 | 2.4E+3 | 24E+2 | 24E+1 | 24E+0 | 24E-1 | 24E-2 | 24E-3 | 24E-4 | 24E-5 [ s ——
FLUX Reaction Model J
(mg/day) Time:|| 30 Years If Target Level: mg/L Displayed Model: ||1st Order Decay ||

Plume and Source Masses (Order-of-Magnitude Accurac

Concentration (mg/L)

50
C Plot All Data j ) s

[ Plot Data > Target )

225 Mass HELP Recalculate

Figure 25¢
DEHP Simulation, Alternate Flowline,
Plume Output, Year 2000



BIOSCREEN Natural Attenuation Decision Support System LE Carpenter 5K |Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 Xylenes, M'MMZ ]Fl 1. Enter value directly....or
L I un Name or 2. Calculate by filling in grey
1. HYDROGEOLOGY 5. GENERAL L cells below. (To restore
Seepage Velocity* Vs 73.0 |(ft/yr) Modeled Area Length* 800 |(ft) f‘_ i formulas, hit button below).
or A or Modeled Area Width* 250 () W B | Variable*  Data used directly in model.
Hydraulic Conductivity K 1.1E-02 |(cm/sec)  Simulation Time* 50 |y ¥ Value calculated by model.
Hydraulic Gradient i 0.003 |(fiMt) (Don't enter any data).
Porosity n 03 |(-) 6. SOURCE DATA
Source Thickness in Sat.Zone{ 10 |(f) Vertical Plane Source: Look at Plume Cross-Section
2. DISPERSION Source Zones: __——— and Input Concentrations & Widths
Longitudinal Dispersivity*  alpha x 14.0 |(ft) Width* (ft) |Conc. (mg/L)* : or Zones 1, 2, and 3
Transverse Dispersivity* alpha y 1.5 |(ft) || 50
Vertical Dispersivity* alpha z 0.0 |(f) [ 50
or N or 150 o =
Estimated Plume Length Lp 320 |(ft)
3. ADSORPTION Source Halflife (see Help):
Retardation Factor* R 34 () (yr) View of Plume Looking Down
or N or Inst. React. 1st Order
Soil Bulk Density rho (kg/l) Soluble Mass| Infinite |(Kg) Observed Centerline Concentrations at Monitoring Wells
Partition Coefficient Koc (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter “0"
FractionOrganicCarbon foc (-) 7. FIELD DATA FOR COMPARISON
Concentration (mg/L)| 120.0 18.0 [ .001
4. BIODEGRADATION IRV 0 | 80 | 160 | 240 | 320 | 400 | 480 | 560 | 640 | 720 | 800
1st Order Decay Coeff* lambda 1.2E+0 ((per yr)
or or 8. CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half (vear) Recalculate This
or Instantaneous Reaction Model RUN RUN ARRAY Sheet
Delta Oxygen* DO (mg/L) CENTERLINE
Detta Nirate NO3 (mal)
i Fe:r Sl e i (s Restore Formulas for Vs,
Delta Sulfate S04 (mg/L) Disversivitien. B, Isembedn. oth
Observed Methane* CH4 (mg/L) o B

Figure 26a
Xylenes Prediction, Parameter Set 1,
Bioscreen Input



DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)
TYPE OF MODEL ’l 0 80 160 240 320 400 480 560 640 720 800
No Degradation" 120.000 120.000 119.933 119.440 118.325 116.709 114.758 112.536 109.875 106.164 100.204
1st Order Decay" 120.000 6.286 0.329 0.017 0.001 0.000 0.000 0.000 0.000 0.000 0.000
Inst. Reactior" #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE! | #VALUE!
Field Data from Site " 120.0 18.000 0.001
== 15t Order Decay ==¢== |nstantaneous Reaction =@ No Degradation @ Field Data from Site
140.000
120.000 ¢ o o e S
& 100000 § e
& =80.000
§ §60.000 ——
S 40.000
20.000 + H
0.000 4 : ey, Jmmpempempety——————1]
0 100 200 300 400 500 600 700 800 900
Distance From Source (ft)
— Time:
L :,::f,:lt?;: (I T { R*’I:‘“;:tm ] E!ecalculate This She%

Figure 26b
Xylenes Prediction, Parameter Set 1,
Centerline Output



Transverse DISSOLVED HYDROCARBON CONCENTRATIONS IN PLUME (mg/L at Z=0)
Distance (ft) Distance from Source (ft) Model to Display:
v It 0 80 160 240 320 400 480 560 640 720 800 No Degradation
125[ 12.000 0.344 0.021 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 [ Model )

63| 120.000 | 5.099 0.245 0.012 0.001 0.000 0.000 0.000 0.000 0.000 0.000
o 120.000 | 6.286 0.329 0.017 0.001 0.000 0.000 0.000 0.000 0.000 0.000 ( 1st Order Decay )

-83|| 120.000 5.099 0.245 0.012 0.001 0.000 0.000 0.000 0.000 0.000 0.000

Model
‘ -125|]] 12.000 0.344 0.021 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 ’
MASS | 33E+5 | 1.8E+4 | 91E+2 | 4.7E+1 | 25E+0 | 1.3E-1 | 6.7E-3 | 35E-4 | 1.8E-5 | 9.6E-7 | b5.0E-8 TTT———
FLUX { Reaction Model |
(mg/day) Time:| 50 Years If Target Level: mg/L Displayed Model: ||1st Order Decay ||
Plume and Source Masses (Order-of-Magnitude Accurac:
120.000 5980.8

. 100.000- 113.4

-l

g R FAUTS
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Figure 26c
Xylenes Prediction, Parameter Set 1
Plume Output



Appendix A
Laboratory Data Sheets

RMT, Inc.
I\WPMSN\ PJT\ 0003868 09\ R000386809-005.D0C 05/16/00

L. E. Carpenter and Company
Final May 2000
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RMT, Inc.
EAWPMSNA PIT\ 00-038681091 ROO0365509-005.D0C 05/36/00

4th Quarter 1998
Baseline Analysis

L. E. Carpenter and Company
Final May 2000



ENVIROTECH RESEARCH, INC.

Client ID: MW15S . Lab Sample No: 99777

Site: RNA . . Lab Job No: J534

Date Sampled: 12/01/98 . _ . Matrix: WATER

Date Received: 12/01/98 Level: LOW

Date Extracted: 12/03/98 Sample Volume: 920 ml

Date Analyzed: 12/10/98 , Extract Final Volume: 2.0 ml
GC Column: DB-5 Dilution Factor: 1.0

Instrument ID: BNAMS2.1i
Lab File ID: s9421.4

SEMI-VOLATILE ORGANICS - GC/MS
METHOD 625

Method Detection

Analytical Result Limit
Parameter Units: ug/l - Units: ug/1
bis (2-Ethylhexyl)phthalate o | ND 1.2



ENVIROTECH RESEARCH, INC.

Client ID: MW15S
Site: RNA

Date Sampled: 12/01/98
Date Received: 12/01/98
Date Analyzed: '12/04/98
GC Column: DB624

Instrument ID: VOAGC3.i
Lab File ID: ipid4019.d

Parameter

Benzene
Toluene
Ethylbenzene
Xylene (Total)

Lab Sample No: 99777
Lab Job No: J534

Matrix: WATER

Level: LOW

Purge Volume: 5.0 ml
Final Volume: 0.0 mL
Dilution Factor: 1.0

VOLATILE ORGANICS - GC/PID
METHOD 602

Method Detection

Analytical Result Limit

Units: ug/1

0.20
0.14
0.14
0.50

8888



ENVIROTECH RESEARCH, iNC.

Client ID: MW15S Lab Sample No: 99777
Site: RNA

Lab Job No: J534

Date Sampled: 12/01/98

Matrix: WATER
Date Received: 12/01/98

Level: LOW
Date Analyzed: 12/02/98 - Purge Volume: 10.0 ml
GC Column: GS-Q Final Volume: 0.0 mL
Instrument ID: VSCREEN3.i Dilution Factor: 5.0
Lab File ID: screc2090.4 ‘

METHANE, ETHANE, ETHENE
METHOD 3810

Quantitation
Analytical Result Limit
Parameter ‘ ‘Units: ug/l Units: ug/l
Methane 80.4 25.0

w
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ENVIROTECH RESEARCH, INC.

Client ID: WPA3

Lab Sample No: 99778
Site: RNA

Lab Job No: J534

Date Sampled: 12/01/98
Date Received: 12/01/98
Date Extracted: 12/03/98
Date Analyzed: 12/10/98
GC Column: DB-5
Instrument ID: BNAMS2.i
Lab File ID: s9422.4

Matrix: WATER

Level: LOW

Sample Volume: 980 ml
Extract Final Volume: 2.0 ml
Dilution Factor: 1.0

SEMI-VOLATILE ORGANICS - GC/MS

METHOD 625
. ' Method Detection
Analytical Result Limit
Parameterxr Units: ug/l Units: ug/l
bis(2-Ethylhexyl)phthalate 69

1.1



ENVIROTECH RESEARCH, INC.

Client ID: WPA3

Lab Sample No: 99778
Site: RNA

Lab Job No: J534

Date Sampled: 12/01/98

Matrix: WATER
Date Received: 12/01/98

Level: LOW
Date Analyzed: 12/04/98 Purge Volume: 5.0 ml
GC Column: DB624 Final Volume: 0.0 mL
Instrument ID: VOAGC3.i Dilution Factor: 1.0
Lab File ID: ipid4020.4d

VOLATILE ORGANICS - GC/PID

METHOD 602
Method Detection
- Analytical Result Limit
Parameter - Units: ug/l Units: ug/l
Benzene ND 0.20
Toluene ND 0.14
Ethylbenzene ND 0.14
Xylene (Total) ND 0.50



ENVIROTECH RESEARCH, INC.

Client ID: MW15S Lab Sample No: 99777

Site: RNA Lab Job No: J534

Date Sampled: 12/01/98 Matrix: WATER

Date Received: 12/01/98 Level: LOW

Date Extracted: 12/03/98 Sample Volume: 920 ml

Date Analyzed: 12/10/98 Extract Final Volume: 2.0 ml
GC Column: DB-5 Dilution Factor: 1.0

Instrument ID: BNAMS2.i
Lab File ID: s9421.4

SEMI-VOLATILE ORGANICS - GC/MS

METHEOD 625
Method Detection
Analytical Result Limit
Parameter Units: ug/l Units: ug/l
bis(2-Ethylhexyl)phthalate ND 1.2



ENVIROTECH RESEARCH, INC.

Client ID: MW1ss

Lab Sample No: 99777
Site: RNA

Lab Job No: J534

Date Sampled: 12/01/98 Matrix: WATER
Date Received: 12/01/98 Level: LOW
Date Analyzed: 12/04/98

Purge Volume: 5.0 ml
GC Column: DR624 Final Volume: 0.0 mL
Instrument ID: VOAGC3.i Dilution Factor: 1.0
Lab File ID: ipid4019.d

VOLATILE ORGANICS - GC/PID

METHOD 602
Method Detection
Analytical Result Limit
Parameter Units: ug/l Units: ug/1
Benzene ND 0.20
Toluene ND 0.14
Ethylbenzene ND 0.14
Xylene (Total) ND 0.50



ENVIROTECH RESEARCH, INC.

Client ID: MW15S
Site: RNA

Date Sampled: 12/01/98
Date Received: 12/01/98
Date Analyzed: 12/02/98
GC Column: GS-Q
Instrument ID: VSCREEN3.i
Lab File ID: screc2090.d

Lab Sample No: 99777
Lab Job No: J534

Matrix: WATER

Level: LOW

Purge Volume: 10.0 ml
Final Volume: 0.0 mL
Dilution Factor: 5.0

METHANE, ETHANE, ETHENE
METHOD 3810

Quantitation
Analytical Result Limit
Parameter Units: ug/l Units: ug/l
Methane 80.4 25.0



ENVIROTECH RESEARCH, INC.

Client ID: WPA3

Lab Sample No: 99778
Site: RNA

Lab Job No: J534

Date Sampled: 12/01/98
Date Received: 12/01/98
Date Extracted: 12/03/98
Date Analyzed: 12/10/98
GC Column: DB-5
Instrument ID: BNAMS2.i
Lab File ID: s5422.d

Matrix: WATER

Level: LOW

Sample Volume: 980 ml
Extract Final Volume: 2.0 ml
Dilution Factor: 1.0

SEMI-VOLATILE ORGANICS - GC/MS

METHOD 625
Method Detection
Analytical Result Limit
Parameter Units: ug/l Units: ug/1
bis (2-Ethylhexyl)phthalate 69

1.1




ENVIROTECH RESEARCH, INC.

Client ID: WPA3

Lab Sample No: 99778
Site: RNA

Lab Job No: J534

Date Sampled: 12/01/98

Matrix: WATER
Date Received: 12/01/98

Level: LOW
Date Analyzed: 12/04/98 Purge Volume: 5.0 ml
GC Column: DB624 Final Volume: 0.0 mL
Instrument ID: VOAGC3.i Dilution Factor: 1.0
Lab File ID: ipid4020.d

VOLATILE ORGANICS - GC/PID

METHOD 602
Method Detection
Analytical Result Limit
Parameter Units: ug/l Units: ug/l
Benzene ND 0.20
Toluene ND 0.14
Ethylbenzene ND 0.14
Xylene (Total) ND 0.50



ENVIROTECH RESEARCH, INC.

Client ID: WPA3
Site: RNA

Date Sampled: 12/01/98
Date Received: 12/01/98
Date Analyzed: 12/02/98
GC Column: GS-Q

Instrument ID: VSCREEN3
Lab File ID: scrc2080.d

Parameter

Methane

i

Lab Sample No: 99778
Lab Job No: J534

Matrix: WATER
Level: LOW

Purge Volume: 10.0 ml
Final Volume: 0.0 mL
Dilution Factor: 1.0
METHANE, ETHANE, ETHENE
METHOD 3810
Quantitation
Analytical Result Limit
Units: ug/l Units: ug/1l
ND 5.00



ENVIROTECH RESEARCH, INC.

Client ID: MW17S Lab Sample No: 99779

Site: RNA Lab Job No: J534
Date Sampled: 12/01/98 ' Matrix: WATER
Date Received: 12/01/98 Level: LOW

Date Extracted: 12/03/98
Date Analyzed: 12/10/98
GC Column: DB-5
Instrument ID: BNAMS2.i
Lab File ID: s9423.4

Sample Volume: 1000 ml
Extract Final Volume: 2.0 ml
Dilution Factor: 1.0

SEMI-VOLATILE ORGANICS - GC/MS

METHOD 625
Method Detection
Analytical Result Limit
Parameter Units: ug/l Units: ug/1
bis(2-Ethylhexyl)phthalate 6.0 1.1



ENVIROTECH RESEARCH, INC.

Client ID: MW17S
Site: RNA

Date Sampled: 12/01/98
Date Received: 12/01/98
Date Analyzed: 12/04/98
GC Column: DB624

Instrument ID: VOAGC3.i
Lab File ID: ipid4021.d

Lab Sample No: 99779
Lab Job No: J534

Matrix: WATER

Level: LOW

Purge Volume: 5.0 ml
Final Volume: 0.0 mL
Dilution Factor: 1.0

VOLATILE ORGANICS - GC/PID
METHOD 602

Method Detection

Analytical Result Limit
Parameter Units: ug/1 Units: ug/l
Benzene ND 0.20
Toluene ND 0.14
Ethylbenzene ND 0.14
Xylene (Total) ND 0.50




ENVIROTECH RESEARCH, INC.

Client ID: MW1l7S
Site: RNA

Date Sampled: 12/01/98
Date Received: 12/01/98
Date Analyzed: 12/02/98
GC Column: GS-Q
Instrument ID: VSCREEN3
Lab File ID: scrc2081.4

Parameter

Methane

.1

Lab Sample No: 99779
Lab Job No: J534

Matrix: WATER
Level: LOW

Purge Volume: 10.0 ml
Final Volume: 0.0 mL
Dilution Factor: 1.0
METHANE, ETHANE, ETHENE
METHOD 3810
Quantitation
Analytical Result Limit
Units: ug/l Units: ug/l
ND 5.00



ENVIROTECH RESEARCH, INC.

Client ID: WPC4
Site: RNA

Date Sampled: 12/01/98
Date Received: 12/01/98
Date Extracted: 12/03/98
Date Analyzed: 12/12/98
GC Column: DB-5
Instrument ID: BNAMS2.i
Lab File ID: s9463.d

Lab Sample No: 99780
Lab Job No: J534

Matrix: WATER

Level: LOW

Sample Volume: 1000 ml
Extract Final Volume: 2.0 ml
Dilution Factor: 5.0

SEMI-VOLATILE ORGANICS - GC/MS

METHOD 625

Analytical Result
Units: ug/l

Parameter

bis(2-Ethylhexyl)phthalate

Method Detection
Limit
Units: ug/1l

540 5.4
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ENVIROTECH RESEARCH, INC.

Client ID: WPC4
Site: RNA

Date Sampled: 12/01/98
Date Received: 12/01/98
Date Analyzed: 12/04/98
GC Column: DB624
Instrument ID: VOAGC3.i
Lab File ID: ipid4009.d

Parameterxr

Benzene
Toluene :
Ethylbenzene
Xylene (Total)

Lab Sample No: 99780
Lab Job No: J534

Matrix: WATER

Level: LOW

Purge Volume: 5.0 ml
Final Volume: 0.0 mL
Dilution Factor: 2.0

VOLATILE ORGANICS - GC/PID
METHOD 602

Method Detection
Analytical Result Limit
Units: ug/1
ND 0.40
0.87 0.28
26.1 0.28
82.4 1.0

11



ENVIROTECH RESEARCH, INC.

Client ID: WPC4
Site: RNA

Date Sampled: 12/01/98
Date Received: 12/01/98
Date Analyzed: 12/02/98
GC Column: GS-Q
Instrument ID: VSCREEN3.i
Lab File ID: screc2091.4d

Parameter

Methane

Lab Sample No: 99780
Lab Job No: J534

Matrix: WATER

Level: LOW

Purge Volume: 10.0 ml
Final Volume: 0.0 mL

Dilution Factor: 25.0
METHANE, ETHANE, ETHENE
METHOD 3810
Quantitation
Analytical Result Limit
Units: ug/l Units: ug/l
996 125

12



ENVIROTECH RESEARCH, INC.

Client ID: WPB10O
Site: RNA

Date Sampled: 12/01/98
Date Received: 12/01/98
Date Extracted: 12/03/98
Date Analyzed: 12/12/98
GC Column: DB-5
Instrument ID: BNAMS2.i
Lab File ID: s9464.d

Lab Sample No: 99781
Lab Job No: J534

Matrix: WATER

Level: LOW

Sample Volume: 970 ml
Extract Final Volume: 2.0 ml
Dilution Factor: 25.0

SEMI-VOLATILE ORGANICS - GC/MS

METHOD 625

Analytical Result
Units: ug/1

Parameter

bis(2-Ethylhexyl)phthalate

Method Detectiocn

Limit
Units: ug/l
2600 28

13



ENVIROTECH RESEARCH, INC.

Client ID: WPB1l0
Site: RNA

Date Sampled: 12/01/98
Date Received: 12/01/98
Date Analyzed: 12/04/98
GC Column: DB624
Instrument ID: VOAGC3.i
Lab File ID: ipid4004.d

Parameter

Benzene
Toluene
Ethylbenzene
Xylene (Total)

Lab Sample No: 99781
Lab Job No: J534

Matrix: WATER

Level: LOW

Purge Volume: 5.0 ml
Final Volume: 0.0 mL
Dilution Factor: 50.0

VOLATILE ORGANICS - GC/PID

METHOD 602
Method Detection
Analytical Result Limit
Units: ug/l Units: ug/l
ND 10.0
ND 7.0
478 7.0
2400 25.0

14



ENVIROTECH RESEARCH, INC.

Client ID: WPB10
Site: RNA

Date Sampled: 12/01/98
Date Received: 12/01/98
Date Analyzed: 12/02/98
GC Column: GS-Q
Instxument ID: VSCREEN3
Lab File ID: scrc2092.4

Parameter

Methane

.1

Lab Sample No: 99781
Lab Job No: J534

Matrix: WATER
Level: LOW

Purge Volume: 10.0 ml
Final Volume: 0.0 mL
Dilution Factor: 200.0
METHANE, ETHANE, ETHENE
METHOD 3810
Quantitation

Analytical Result Limit
Units: ug/l Units: uag/1l

6740 1000

15



ENVIROTECH RESEARCH, INC.

Client ID: MW2R
Site: RNA

Date Sampled: 12/01/98
Date Received: 12/01/98
Date Extracted: 12/03/98
Date Analyzed: 12/12/98
GC Column: DB-5
Instrument ID: BNAMS2.i
Lab File ID: s9465.4

Lab Sample No: 99782
Lab Job No: J534

Matrix: WATER

Level: LOW

Sample Volume: 990 ml
Extract Final Volume: 2.0 ml
Dilution Factor: 50.0

SEMI-VOLATILE ORGANICS - GC/MS

METHOD 625

Analytical Result
Units: ug/l

Parameter

bis(2-Ethylhexyl)phthalate

Method Detection

Limit
Units: ug/l
5800 54
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ENVIROTECH RESEARCH, INC.

Client ID: MW2R
Site: RNA

Date Sampled: 12/01/98
Date Received: 12/01/98
Date Analyzed: 12/04/98
GC Column: DB624
Instrument ID: VOAGC3.i
Lab File ID: ipid4010.d

Parameter

Benzene
Toluene
Ethylbenzene
Xylene (Total)

Lab Sample No: 99782
Lab Job No: J534

Matrix: WATER

Level: LOW

Purge Volume: 5.0 ml
Final Volume: 0.0 mL
Dilution Factor: 100.0

VOLATILE ORGANICS -~ GC/PID

METHOD 602
Method Detection
Analytical Result Limit
Units: ug/l Units: ug/l
ND 20.0
ND 14.0
€679 14.0
3230 50.0

17



ENVIROTECH RESEARCH, INC.

Client ID: MW2R
Site: RNA

Date Sampled: 12/01/98
Date Received: 12/01/98
Date Analyzed: 12/02/98
GC Column: GS-Q
Instrument ID: VSCREEN3.i
Lab File ID: screc2093.d

Lab Sample No: 99782
Lab Job No: J534

Matrix: WATER

Level: LOW

Purge Volume: 10.0 ml
Final Volume: 0.0 mL
Dilution Factor: 200.0

METHANE, ETHANE, ETHENE

METEOD 3810

Quantitation
Analytical Result Limit
Parameter Units: ug/l Units: ug/1
Methane 6690 1000

18



ENVIROTECH RESEARCH, INC.

Client ID: WPB6
Site: RNA

Date Sampled: 12/01/98
Date Received: 12/01/98

Lab Sample No: 99783
Lab Job No: J534

Matrix: WATER
Level: LOW

Date Extracted: 12/03/98
Date Analyzed: 12/12/98
GC Column: DB-5
Instrument ID: BNAMS2.i
Lab File ID: s9466.d

Sample Volume: 960 ml
Extract Final Volume: 2.0 ml
Dilution Factor: 250.0

SEMI-VOLATILE ORGANICS - GC/MS

METHOD 625
Method Detection
Analytical Result Limit
Parameter Units: ug/l Units: ug/1
bis (2-Ethylhexyl)phthalate 42000 280

79



ENVIROTECH RESEARCH, INC.

Client ID: WPB6
Site: RNA

Date Sampled: 12/01/98
Date Received: 12/01/98
Date Analyzed: 12/04/98
GC Column: DB624
Instrument ID: VOAGC3.i
Lab File ID: ipids4011.d

Parameter

Benzene
Toluene
Ethylbenzene
Xylene (Total)

Lab Sample No: 99783
Lab Job No: J534

Matrix: WATER

Level: LOW

Purge Volume: 5.0 ml
Final Volume: 0.0 mL

Dilution Factor: 50.0

VOLATILE ORGANICS - GC/PID
METHOD 602

Method Detection

Analytical Result Limit
Units: ug/l Units: ug/1l
ND 10.0
ND 7.0
276 7.0
1310 25.0

20



ENVIROTECH RESEARCH, INC.

Client ID: WPR6
Site: RNA

Date Sampled: 12/01/98
Date Received: 12/01/98
Date Analyzed: 12/02/98
GC Column: GS-Q
Instrument ID: VSCREEN3.i
Lab File ID: scrc2094.d

Lab Sample No: 99783
Lab Job No: J534

Matrix: WATER

Level: LOW

Purge Volume: 10.0 ml
Final Volume: 0.0 mL
Dilution Factor: 250.0

METHANE, ETHANE, ETHENE

METHOD 3810

Quantitation
Analytical Result Limit
Parameter Units: ug/l Units: ug/1l
Methane 9910 1250

21



ENVIROTECH RESEARCH, INC.

Client ID: Field Blank Lab Sample No: 99784

Site: RNA Lab Job No: J534

Date Sampled: 12/01/98 Matrix: WATER

Date Received: 12/01/98 Level: LOW

Date Extracted: 12/03/98 Sample Volume: 960 ml

Date Analyzed: 12/11/98 Extract Final Volume: 2.0 ml
GC Column: DB-5 Dilution Factor: 1.0

Instrument ID: BNAMS2.i
Lab File ID: s9428.4

SEMI-VOLATILE ORGANICS - GC/MS

METHOD 625
Method Detection
Analytical Result Limit
Parameter Units: ug/l Units: ug/l
bis(2-Ethylhexyl)phthalate 5.7 1.1

22



ENVIROTECH RESEARCH, iNC.

Client ID: Field Blank
Site: RNA

Date Sampled: 12/01/98
Date Received: 12/01/98
Date Analyzed: 12/02/98
GC Column: DB624
Instrument ID: VOAGC3.i
Lab File ID: ipid3993.d

Parameter

Benzene
Toluene
Ethylbenzene
Xylene (Total)

Lab Sample No: 99784
Lab Job No: J534

Matrix: WATER

Level: LOW

Purge Volume: 5.0 ml
Final Volume: 0.0 mL
Dilution Factor: 1.0

VOLATILE ORGANICS - GC/PID
METHOD 602

Method Detection
Analytical Result Limit
its: ug/l Units: ug/l
ND 0.20
ND 0.14
ND 0.14
ND 0.50
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ENVIROTECH RESEARCH, INC.

Client ID: Field Blank
Site: RNA

Date Sampled: 12/01/98
Date Received: 12/01/98

Lab Sample No: 99784
Lab Job No: J534

Matrix: WATER
Level: LOW

Date Analyzed: 12/02/98 Purge Volume: 10.0 ml
GC Column: GS-Q Final Volume: 0.0 mL
Instrument ID: VSCREEN2.i Dilution Factor: 1.0
Lab File ID: scrc2086.d4
METHANE, ETHANE, ETHENE
METHOD 3810
Quantitation

Analytical Result Limit
Parameter Units: ug/l Units: ug/l
Methane ND 5.00

24



ENVIROTECH RESEARCH, INC.

Site: RNA Lab Job No: J534

Date Sampled: 12/1/98 .

Date Received: 12/1/98 Date Analyzed: 12/8/98
Matrix: WATER QA Batch: 1190

FERROUS IRON

Envirotech Dilution Analytical Result
Sample # Client ID Factor Units: mg/l

899777 MW1SS 1.0 0.56
89778 WPA3 1.0 ND

89779 MW17S 1.0 ND

99780 WPC4 5.0 7.6

99781 WPB10 25 32.4

99782 MW2R 25 35.4

89783 WPB6 50 59.8

99784 Field Blank 1.0 ND

Quantitation Limit for ferrous iron is 1.0 mg/1 for an undiluted sample.

25



ENVIROTECH RESEARCH, INC.

Site: RNA Lab Job No: J534

Date Sampled: 12/1/98

Date Received: 12/1/98 ’ Date Analyzed: 12/2/98

Matrix: WATER QA Batch: 0153

NITRATE
Envirotech Dilution Analytical Result

Sample # Client ID Factor Units: mg/l
98777 MW15S 1.0 0.14
98778 WPA3 1.0 0.57
89779 MW17S 1.0 0.15
99780 WPC4 1.0 ND
89781 WPB10 1.0 ND
99782 MW2R 1.0 ND
89783 WPB6 1.0 ND
99784 Field Blank 1.0 ND

Quantitation Limit for Nitrate is 0.1 mg/l for an undiluted sample.
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ENVIROTECH RESEARCH, INC.

Site: RNA Lab Job No: J534

Date Sampled: 12/1/98 _

Date Received: 12/1/98 - Date Analyzed: 12/8/98

Matrix: WATER QA Batch: 1223

SULFATE
Envirotech Dilution Analytical Result

Sample # Client ID Factor Units: mg/1l
89777 MW15S 1.0 5.3
89778 WPA3 ) 1.0 13.5
89779 MW17S 1.0 15.1
89780 WPC4 1.0 ND
99781 WPB10 1.0 7.6
93782 MW2R 1.0 ND
99783 WPB6 1.0 ND
99784 Field Blank 1.0 ND

Quantitation Limit for Sulfate is 5.0 mg/l for an undiluted sample.

27



ENVIROTECH RESEARCH, INC.

Site: RNA Lab Job No: J534
Date Sampled: 12/1/98
Date Received: 12/1/98

Date Analyzed: 12/8/98
Matrix; WATER

QA Batch: 1147

TOTAL PHOSPHORUS

Envirotech Dilution Analytical Result
Sample # Client ID Factor Units: mg/1

98777 MW15S 1.0 ND

98778 WPA3 1.0 0.1

98778 MW178 1.0 ND

98780 WPC4 1.0 0.23
98781 WPB10 1.0 0.39

99782 MW2R 1.0 0.3

99783 WPB6 10 0.86

99784 Field Blank 1.0 ND

Quantitation Limit for Total Phosphorus is 1.5 mg/l for an undiluted
sample.

28



ENVIROTECH RESEARCH, INC.

Client ID: Trip Blank
Site: RNA

Date Sampled: 12/01/98
Date Received: 12/01/98
Date Analyzed: 12/02/98
GC Column: DB624

Instrument ID: VOAGC3.i
Lab File ID: ipid3994.d

Parameter

Benzene
Toluene
Ethylbenzene
Xylene (Total)

Lab Sample No: 95785
Lab Job No: J534

Matrix: WATER

Level: LOW

Purge Volume: 5.0 ml
Final Volume: 0.0 mL
Dilution Factor: 1.0

VOLATILE ORGANICS - GC/PID
METHOD 602

Method Detection
Analytical Result Limit
ts: ug/l Units: ug/1
ND 0.20
ND 0.14
ND 0.14
ND 0.50
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[ Envirotech]

Client ID: Trip_Blank Lab Sample No: 108735

Site: Le Carpenter Lab Job No: K971

Date Sampled: 01/22/99 Matrix: WATER

Date Receivad: 01/22/99 Level: LOW

Date Analyzed: 01/29/99 Purge Volume: 5.0 ml

GC Column: DB624 Final Volume: 0.0 mL
Instrument ID: VOAGC3.i Dilution Factor: 1.0

Lab File ID: ipid4834.d
VOLATILE ORGANICS - GC/PID

METHOD 602
Method Detection

Analytical Result Limit
Paramerar Units: uvag/l Units: ug/l
Benzene ND 0.20
Toluene ND 0.14
Ethylbenzene ND 0.14
Xylens (Total) ND 0.50

1 a part of

Severn Trent Services Inc




l lient ID: WP-A3 Lab Sample No: 108736
;ite: Le Carpenter Lab Job No: K971
l >ate Sampled: 01/22/89 Matrix: WATER
Jate Received: 01/22/99 Level: LOW
Jate Extracted: 01/26/99 Sample Volume: 970 ml
I dJate Analyzed: 01/27/9%5 Extract Final Velume: 2.0 ml
5C Column: DB-5 Dilution Factor: 1.0
[nstrument ID: BNAMS3.i
I sab File ID: t2317.4
SEMI-VOLATILE ORGANICS - GC/MS
METHOD 625
I Method Detection
Analytical Resulc Limit
I darameter Units: ug/1 Units: ug/1
2is(2-Ethylhexyl)phthalate 5.4 4.2
2 a part of
l Severn Trent Services Inc
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4 Svaen o Sevem Trent Libonatone, e
‘lient ID: WP-A3
;ite: Le Carpenter

Jate Sampled: 01/22/99
Jate Received: 01/22/99
Jate Analyzed: 01/29/99
;C Column: DB624
‘nstrument ID: VOAGC3.i
.ab File ID: ipid4835.4

Lab Sample No: 108736
Lab Job No: KS71

Matrix: WATER

Level: LOW

Purge Volume: 5.0ml
Final Volume: 0.0 mL
Dilution Factor: 1.0

VOLATILE ORGANICS - GC/PID

METBEOD 602
Method Detection
Analytical Result Limit
Jarameter Units: ug/l Units: ug/1
snzserne ND 0.20
Toluene ND 0.14
Zthylbenzene ND 0.14
Xylene (Total] ND 0.50
a part of

e ——
Severn Trent Services iac



Client ID: MW-17s Lab Sample No: 108737

Site: Le Carpenter Lab Job No: K871

Date Sampled: 01/22/99 Matrix: WATER

Date Received: 01/22/99 Level: LOW

Date Extracted: 01/26/99 Sample Volume: 1000 ml

Date Analyzed: 01/27/99 Extract Final Volume: 2.0 ml
GC Column: DB-5 Dilution Factor: 1.0

Instrument ID: BNAMS3.i
Lab File ID: t2318.d

SEMI-VOLATILE ORGANICS - GC/MS

METHOD 625
Method Detection
Analytical Result Limit
Parameter Units: ug/l Units: ua/l
bis(2-Ethylhexyl)phthalate 6.0 4.1
3 a part of

Severn Trent Services Ine



lient ID: MW-17s Lab Sample No: 108737

jite: Le Carpenter Lab Job No: K971

>ate Sampled: 01/22/99 Matrix: WATER

)Jate Received: 01/22/99 Level: LOW

Jate Analyzed: 01/29/99 Purge Volume: 5.0 ml

3C Column: DB624 Final Volume: 0.0 mL
nstrument ID: VOAGC3.i Dilution Factor: 1.0

.ab File ID: ipid4836.d

VOLATILE ORGANICS - GC/PID

METHOD 602
Method Detection

Analytical Result Limit
larameter Units: ug/l Unics: ug/1l
ionzensa ND 0.20
“oluene ND 0.14
ithylbenzene ND 0.14
{ylene {Totzl; ND 0.50

5 ‘apanof

Severn Trent Services Inc



‘lient ID: WP-C4 Lab Sample No: 108738

jite: Le Carpenter Lab Job No: K971

Jate Sampled: 01/22/99 Matrix: WATER

Jate Received: 01/22/99 Level: LOW

Jate Extracted: 01/26/99 Sample Volume: 900 ml

dJate Analyzed: 01/27/99 Extract Final Volume: 2.0 ml
3C Column: DB-5 Dilution Factor: 1.0

[Instrument ID: BNAMS3.i
ab File ID: t2319.4

SEMI-VOLATILE ORGANICS - GC/MS

METHOD 625
Method Detection
Analytical Result Limit
Parameter Units: ug/l Units: ua/l
bis(2-Ethylhexyl)phthalate 25 4.5
6 a part of

Severn Trent Services lnc



[ Envirotech |
Jlient ID: WP-C4 Lab Sample No: 108738
5ite: Le Carpenter Lab Job No: K971
date Sampled: 01/22/99 Matrix: WATER
dJate Received: 01/22/99 Level: LOW
date Analyzed: 01/29/99 Purge Volume: 5.0 ml
3C Column: DB624 Final volume: 0.0 mL
Instrument ID: VOAGC3.i Dilution Factor: 1.0

“ab File ID: ipid4837.d

VOLATILE ORGANICS - GC/PID

METHOD 602
Method Detection
Analytical Result Limit
Parameter Units: ug/l Units: ug/l
2=nzene ND 0.20
Tcluene ND 0.14
Ethylbenzene 2.2 0.14
Xylene (Totax) $.0 0.5¢C
a part of

~

Severn Trent Services Inc



& Gween of Severn Tremt Latoratones, €.
I lient ID: WP-B6 Lab Sample No: 108738
jite: Le Carpenter Lab Job No: K971
l Jate Sampled: 01/22/99 Matrix: WATER
Jate Received: 01/22/99 Level: LOW
Jate Extracted: 01/26/99 Sample Volume: 1000 ml
l Jate Analyzed: 01/27/99 Extract Final Volume: 2.0 ml
3C Column: DB-5 Dilution Factor: 5.0
‘nstrument ID: BNAMS3.1i
l .ab File ID: t2321.4d
SEMI-VOLATILE ORGANICS - GC/MS
METHOD 625
l Method Detecticn
Analytical Result Limit
I l2arameter Units: ug/l Units: ug/l
bis(2-Ethylhexyl)phthalate 510 20
a part of
l & Severn Trent Services Inc
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‘lient ID: WP-B6
site: Le Carpenter

Jate Sampled: 01/22/99
Jate Received: 01/22/99
Jate Analyzed: 01/25/99
3C Column: DB624
nstrument ID: VOAGC3.i
.ab File ID: ipid4829.d

Jarameter
snzean
oluen
sthylbenzene

Lylznz (Tcta

Loy YV
0 o
o

-
Ve da,

Lab Sample No: 108739
Lab Job No: K971

Matrix: WATER

Level: LOW

Purge Volume: 5.0 ml
Final Volume: 0.0 mL

Dilution Factor: 100.0

VOLATILE ORGANICS - GC/PID
METHOD 602

Method Detection
Limit
Units: ug/i

Analytical Result
Units: ug/l

ND 20

ND 14

6§80 14
2700 50

a part of

Severn Trent Services Inc



[Envirotech ]
‘lient ID: MW-2R Lab Sample No: 108740
'ite: Le Carpenter Lab Job No: K971
‘ate Sampled: 01/22/99 Matrix: WATER
)ate Received: 01/22/99 Level: LOW
‘ate Extracted: 01/26/99 Sample Volume: 1000 ml
‘ate Analyzed: 01/28/99 Extract Final Volume: 2.0 ml
:C Column: DB-5 Dilution Factor: 500.0

‘nstrument ID: BNAMS3.i
2b File ID: t2335.d

SEMI-VOLATILE ORGANICS - GC/MS

METHOD 625
M=athod Detection
Analytical Result Limit
‘arameter Units: ug/l Units: uag/l
’2is(2-Ethylhexyl)phthalate 52000 2000
a part of
10 Severn Trent Services Inc
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2 guman of Sevem Tryne LSO, 1T

Zlient ID: MW-2R
Site: Le Carpenter

Date Sampled: 01/22/99
Date Received: 01/22/9%
Date Analyzed: 01/30/99
3C Column: DB624 .
Instrument ID: VOAGC3.1i
Lab File ID: ipid4855.4

Parameter

Benzensa
Toluene
Echylbenzene
Xylsne (Total)

Lab Sample No: 108740
Lab Job No: K971

Matrix: WATER

Level: LOW

Purge Volume: 5.0 ml
Final Volume: 0.0 mL
Dilution Factor: 250.0

VOLATILE ORGANICS - GC/PID

METEOD 602
Method Detection
Analytical Result Limit
Units: ug/l Unics: ug/1l
ND 50
ND 35
1100 35
5700 120

A

a part of
Severn Tremt Services inc



i
' “lient ID: WP-B10 Lab Sample No: 108741
jite: Le Carpenter Lab Job No: K971
l date Sampled: 01/22/99 Matrix: WATER
dJate Received: 01/22/99 Level: LOW
date Extracted: 01/26/99 Sample Volume: 920 ml
I date Analyzed: 01/28/99 Extract Final Volume: 2.0 ml
3C Column: DB-5 Dilution Factor: 5.0
[nstrument ID: BNAMS3.i
l .ab File ID: t2323.4
SEMI-VOLATILE ORGANICS - GC/MS
METHOD 625
' Methcd Detection
Analjytical Result Limit
I Parameter Units: ua/l Units: ua/l
bis(2-Ethylhexyl)phthalate : 420 22
a part of
l 12 S Trem S e



[Envirotech

4 Cowgmom ot Sovern Tres LaDOrONEL, VL

lient ID: WP-B1lO
ite: Le Carpenter

)ate Sampled: 01/22/99
)ate Received: 01/22/99%
iate Analyzed: 01/30/99
:C Column: DB624 :
nstrument ID: VOAGC3.i1i
:ab File ID: ipid4856.d

:enZzeEne

‘oluene

Lab Sample No: 108741
Lab Job No: K371

Matrix: WATER

Level: LOW

Purge Volume: 5.0 ml
Final Volume: 0.0 mL

Dilution Factor: 100.0

VOLATILE ORGANICS - GC/PID

METHOD 602
Method Detection
Analytical Result Limit
‘arameter Unicts: ug/l Units;: uag/l
ND 20
ND 14
‘thylbenzene 1000 14
ylene (Total) 5200 50
a part of
12 Severn Trent Services Inc



[Envirotech ] :
Zlient ID: Field Blank Lab Sample No: 108742
3ite: Le Carpenter Lab Job No: K971
Date Sampled: 01/22/99 Matrix: WATER
Date Received: 01/22/99 Level: LOW
Date Extracted: 01/26/99 Sample Volume: 960 ml
Date Analyzed: 01/27/99 Extract Final Volume: 2.0 ml
3C Column: DB-5 Dilution Factor: 1.0

Instrument ID: BNAMS3.i
Lab File ID: t2320.d

SEMI-VOLATILE ORGANICS - GC/MS

METHOD 625
Method Detection
Analytical Result Limit
Param=ter Units: ug/1l Units: ug/l
bis (2-Ethylhexyl)phthalate ND 4.2
a part of
13 Severn Trent Services inc



S7TL

I
“lient ID: Field Blank Lab Sample No: 108742
5ite: Le Carpenter Lab Job No: K971
I date Sampled: 01/22/99 Matrix: WATER
dJate Received: 01/22/99 Level: LOW
date Analyzed: 01/29/99 Purge Volume: 5.0 ml
35C Column: DB624 Final Volume: 0.0 mL
Instrument ID: VOAGC3.1i Dilution Factor: 1.0
nab File ID: ipid483s.d
l VOLATILE ORGANICS - GC/PID
METHOD 6§02
Method Detection
' Analytical Resulc Limit
Parameter Units: ug/l Units: ug/l
I 3enzens ND 0.20
Toluene ND 0.14
Ethylbenzene ND 0.14
I Xylene {Total) ND 0.5C
a part of
l 15 Severn Treat Sevvices lac




[Envirotech

Site: Le Carpenter
Date Sampled: 1/22/99

Date Received: 1/22/99
Matrix: WATER

FERROUS IRON

Envirotech Dilution
Sample # Client ID Factor
108736 WP-A3 1.0
108737 MW-17s 1.0
108738 WP-C4 1.0
108739 WP-B6 25
108740 MW-2R 25
108741 WP-B10 25
108742 Field Blank 1.0

Juantitation Limit Zor ferrcus ircr is 1.0 mg/l

Lab Job No: K871

Date Analyzed: 1/25/99
QA Batch:

1198

Analytical Result
Units: mg/l

ND

19.0
22.1

ND

for an undiluted sample.

16

a part of
Severn Trent Services Inc



[ Envirotech
2 ovann of Severn Tt Lanoraonm, e
Site: Le Carpenter Lab Job No: K971
Date Sampled: 1/22/98
Date Received: 1/22/99 Date Analyzed: 1/23/9°
Matrix: WATER QA Batch: 0164
NITRATE
Envirctech Dilution Analytical Result
Sample # Client ID Factor Units: mg/1l
108736 WP-A3 1.0 1.0
108737 MW-17s 1.0 0.17
108738 WP-C4 1.0 0.52
108739 WP-B6 1.0 ND
~2z728 MW-2K 1.0 ND
108741 . WP-B10 1.0 ND
108742 Field Blank 1.0 NI
suzmTitacion Limit for Nizrzzes 1s T.1 mg/l for zio undiluced camzls
17 a part of

Severn Trent Services Inc
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[ Envirotech |

20 o Sevem Tops LomR,
Client ID: WP-A3 Lab Sample No: 125615
Site: LE Carpenter Lab Job No: N593
Date Sampled: 04/16/99 Matrix: WATER
Date Received: 04/16/99 Level: LOW
Date Extracted: 04/20/99 Sample Volume: 970 ml
Date Analyzed: 04/22/99 Extract Final Volume: 2.0 ml
GC Column: DB-5 Dilution Factor: 1.0

Instrument ID: BNAMS2.i
Lab File ID: s2060.d

SEMI-VOLATILE ORGANICS - GC/MS-

METHEOD 625
Method Detection
Analytical Result Limit
Parameter Units: uag/l Units: ug/1l
bis(2-Ethylhexyl)phthalate ND 4.2
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Envirotech
4 Svsan of Sevem Tap Libersmney, nc

Client ID: WP-A3
Site: LE Carpenter

Date Sampled: 04/16/99
Date Received: 04/16/59
Date Analyzed: 04/22/99
GC Column: DB624
Instrument ID: VOAGC3.i
Lab File ID: ipid6049.d

Lab Sample No: 125615

Lab Job No: N593

Matrix: WATER
Level: LOW

Purge Volume:
Final Volume:
Dilution Factor:

VOLATILE ORGANICS - GC/PID
METHOD 602

5.0 ml

0.0 mL

1.0

Method Detection

Analytical Result Limit

Parameter Units: ug/l Units: ug/l

Benzene ND 0.31

Toluene ND 0.34

Ethylbenzene ND 0.38

Xylene (Total) ND 0.40
a part of
Severn Treat Services Inc



Ciient ID: WP-C4 Lab Sample No: 125616

Site: LE Carpenter Lab Job No: N583

Date Sampled: 04/16/99 Matrix: WATER

Date Received: 04/16/99 Level: LOW

Date Extracted: 04/20/93 Sample Volume: 980 ml

Date Analyzed: 04/22/99 Extract Final Volume: 2.0 ml
GC Column: DB-5 Dilution Factor: 1.0

Instrument ID: BNAMS2.i
Lab File ID: s2061.d

SEMI-VOLATILE ORGANICS - GC/MS.

METHOD 625
Method Detection
Analytical Result Limit
Parameter Units: ug/1l Units: ug/l
bis(2-Ethylhexyl)phthalate 200 B 4.2
a part of
Severn Trest Sevvices lae
3



Envirotech
2 0wan o Srewn re Lwmenn, .

Client ID: WP-C4
Site: LE Carpenter

Date Sampled: 04/16/99
Date Received: 04/16/99
Date Analyzed: 04/22/99
GC Column: DB624
Instrument ID: VOAGC3.i
Lab File ID: ipid6050.4

Lab Sample No: 125616
Lab Job No: N593

Matrix: WATER

Level: LOW

Purge Volume: 5.0 ml
Final Volume: 0.0 mL
Dilution Factor: 1.0

VOLATILE ORGANICS - GC;PID
METHOD 602 '

Method Detection

Analytical Result Limit

Parameter Units: ug/1 Units: ug/1l
Benzene ND 0.31
Toluene 0.70 0.34
Ethylbenzene 0.48 0.38
Xylene (Total) 1.4 0.40

apart of

Severa Treat Services Iac
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» s ¢ Srawm vt Libersewe, Fe
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Client ID: WP-B1l0
Site: LE Carpenter

Date Sampled: 04/16/59
Date Received: 04/16/99
Date Extracted: 04/20/99
Date Analyzed: 04/22/99
GC Column: DB-5
Instrument ID: BNAMS2.i
Lab File ID: s2063.4

Lab Sample No: 125617
Lab Job No: N593

Matrix: WATER

Level: LOW

Sample Volume: 960 ml
Extract Final Volume: 2.0 ml
Dilution Factor: 1.0

SEMI-VOLATILE ORGANICS - GC/MS

Parameter

bis(2-Ethylhexyl)phthalate

METHOD 625

Method Detection
Analytical Result Limit
Units: ug/1l Units: ug/l

230 B 4.2

a part of
SE————
Severa Trest Services Ine
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Client ID: WP-B1l0
Site: LE Carpenter

Date Sampled: 04/16/99
Date Received: 04/16/99
Date Analyzed: 04/23/99
GC Column: DB624
Instrument ID: VOAGC2.i
Lab File ID: hpid0511.d

Lab Sample No: 125617
Lab Job No: N593

Matrix: WATER

Level: LOW

Purge Volume: 5.0 ml
Final Volume: 0.0 mL
Dilution Factor: 25.0

VOLATILE ORGANICS - GC/PID

METHOD 602
Method Detection
Analytical Result Limit
Parametexr Units: ug/l Units: ug/1
Benzene ND 7.8
Toluene ND 8.5
Ethylbenzene 200 $.5
Xylene (Total) 930 10
a part of
Severn Treat Services Inc
6




Client ID: MW-2R Lab Sample No: 125618

Site: LE Carpenter Lab Job No: N593

Date Sampled: 04/16/99 Matrix: WATER

Date Received: 04/16/99 Level: LOW

Date Extracted: 04/20/99 Sample Volume: 980 ml

Date Analyzed: 04/22/99 Extract Final Volume: 2.0 ml
GC Column: DB-5 Dilution Factor: 100.0

Instrument ID: BNAMS2.i
Lab File ID: s2075.d

SEMI-VOLATILE ORGANICS - GC/MS

METHOD 625
Method Detection
Analytical Result Limit
Parameter Units: ug/l Units: ug/1l
bis(2-Ethylhexyl)phthalate 13000 B 420
a part of
Severa Treat Services Inc
7
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Client ID: MW-2R
Site: LE Carpenter

Date Sampled: 04/16/99
Date Received: 04/16/99
Date Analyzed: 04/23/99
GC Column: DB624

Instrument ID: VOAGC2.i
Lab File ID: hpidos12.d

Lab Sample No: 125618
Lab Job No: N593

Matrix: WATER

Level: LOW

Purge Volume: 5.0 ml
Final Volume: 0.0 mL
Dilution Factor: 25.0

VOLATILE ORGANICS - GC/PID

METHOD €02
Method Detection
Analytical Result Limit
Parameter Units: ug/1 Units: ug/l
Benzene ND 7.8
Toluene ND 8.5
Ethylbenzene 200 8.5
Xylene (Total) 820 10
a part of
Severa Treat Services Inc
8



Client ID: WP-B6 Lab Sample No: 125619

Site: LE Carpenter Lab Job No: N593

Date Sampled: 04/16/99 Matrix: WATER

Date Received: 04/16/99 Level: LOW

Date Extracted: 04/20/99 Sample Volume: 1000 ml

Date Analyzed: 04/23/99 Extract Final Volume: 2.0 ml
GC Column: DB-5 Dilution Factor: 10.0

Instrument ID: BNAMS2.i
Lab File ID: s2076.4

SEMI-VOLATILE ORGANICS - GC/MS.

METHOD 625
Method Detection
Analytical Result Limit
Parameter Units: ug/l Units: ug/1l
bis(2-Ethylhexyl)phthalate 2000 B 41
a part of
Severn Treat Services Iac
-]
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2 ounn o Sevem Tnt Ubwrswne,

Client ID: WP-B6
Site: LE Carpenter

Date Sampled: 04/16/99
Date Received: 04/16/59
Date Analyzed: 04/23/99
GC Column: DBR624

Instrument ID: VOAGC2.i
Lab File ID: hpid0513.d

Lab Sample No: 125619
Lab Job No: N593

Matrix: WATER

Level: LOW

Purge Volume: 5.0 ml
Final Volume: 0.0 mL
Dilution Factor: 50.0

VOLATILE ORGANICS - GC/PID

METHOD 602
Method Detection
Analytical Result Limit
Parameter Units: ug/l Units: ug/l
Benzene ND 16
Toluene ND 17
Ethylbenzene 1000 19
Xylene (Total) 3200 20
a part of
Severa Trest Services isc
10
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Client ID: Trip_Blank
Site: LE Carpenter

Date Sampled: 04/16/99
Date Received: 04/16/99
Date Analyzed: 04/22/99
GC Column: DB624

Instrument ID: VOAGC3.i
Lab File ID: ipid6051.d

Lab Sample No: 125620
Lab Job No: N553

Matrix: WATER

Level: LOW

Purge Volume: 5.0 ml
Final Volume: 0.0 mL
Dilution Factor: 1.0

VOLATILE ORGANICS - GC/PID

METHOD 602
Method Detection
Analytical Result Limit
Parameter Units: ug/l Units: ug/l
Benzene ND 0.31
Toluene ND 0.34
Ethylbenzene ND 0.38
Xylene (Total) ND 0.40
a part of
Severa Trest Services fac
11
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2eaman of Sevem T Libersunes, c,
Client ID: Field_Blank Lab Sample No: 125621
Site: LE Carpenter Lab Job No: N593
Date Sampled: 04/16/99 Matrix: WATER
Date Received: 04/16/99 Level: LOW
Date Extracted: 04/20/99 Sample Volume: 900 ml
Date Analyzed: 04/22/99 Extract Final Volume: 2.0 ml
GC Column: DB-5 Dilution Factor: 1.0

Instrument ID: BNAMS2.i
Lab File ID: s2065.4

-

SEMI-VOLATILE ORGANICS - GC/MS"

METHOD 625
Method Detection
Analytical Result Limit
Parameter Units: ug/1l Units: ug/1l
bis(2-Ethylhexyl)phthalate ND 4.5
a part of
Severs Treat Services Inc
12
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4 Gvamnn of Sovem oyt Lubamines, B¢

Client ID: Field_Blank
Site: LE Carpenter

Date Sampled: 04/16/99
Date Received: 04/16/99
Date Analyzed: 04/22/99
GC Column: DB624
Instrument ID: VOAGC3.i
Lab File ID: ipidé6052.d

Lab Sample No: 125621

Lab Job No: N593

Matrix: WATER
Level: LOW

Purge Volume:
Final Volume:
Dilution Factor:

VOLATILE ORGANICS - GC/PID

METHOD 602

Analytical Result

5.0 ml

0.0 mL

1.0

Method Detection

Limit

Parameter Units: ug/l Units: ug/1
Benzene ND 0.31
Toluene ND 0.34
Ethylbenzene ND 0.38
Xylene (Total) ND 0.40
a part of
Severa Trest Services Inc

13
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Site: LE Carpenter

Date Sampled: 4/16/99
Date Received: 4/16/99
Matrix: WATER

Lab Job No: N593

Date Analyzed: 4/23/99
QA Batch: 0187

NITRATE
STL-Envirotech Dilution Analytical Result
Sample # Client ID Factor . Units: mg/1l
125615 WP-A3 1.0 0.6
125616 WP-C4 1.0 ND
125617 WP-B10O 1.0 ND
125618 MW-2R 1.0 ND
125619 WP-B6 1.0 ND
1235821 Field Blank 1.0 ND
Quantlizaticn Limit for Nitrate is 0.1 mg/l for an undiluted sample.
a part of
Scvern Treut Services I
14



Site: LE Carpenter Lab Job No: N593

Date Sampled: 4/16/99

Date Received: 4/16/99 Date Analyzed: 4/22/99
Matrix: WATER QA Batch: 1231

FERROUS IRON

STL-Envirotech Dilution Analytical Result
Sample # Client ID Factor . Units: mg/l

125615 WP-A3 1.0 ND

125616 WP-C4 1.0 0.79
125617 WP-B10 50 20.8
125618 MW-2R 50 37.2
125¢61°¢ WP-B6 50 36.7

125621 Field Blank 1.0 ND

Quantitation Limit for ferrous iron is 0.1 mg/l for an undiluted sample.

18
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Client ID: WP-A3 Lab Sample No: 145804

Site: LE Carpenter-RNA Lab Job No: R742

Date Sampled: 07/23/99 Matrix: WATER

Date Received: 07/23/99 Level: LOW

Date Extracted: 07/27/99 Sample Volume: %60 ml

Date Analyzed: 07/31/99 Extract Final Volume: 2.0 ml
GC Column: DB-5 Dilution Factor: 1.0

Instrument ID: BNAMS2.1i
Lab File ID: s3990.4

SEMI-VOLATILE ORGANICS - GC/MS

METHOD 625
Method Detection
Analytical Result Limit
Parameter Units: ug/l Units: ug/1l
bis(2-Ethylhexyl)phthalate ND 4.2

apartof
1 Severn Trent Services Inc.
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Client ID: WP-A3
Site: LE Carpenter-RNA

Date Sampled: 07/23/99

Lab Sample No: 145804
Lab Job No: R742

Matrix: WATER

Date Received: 07/23/99 Level: LOW

Date Analyzed: 07/30/99 Purge Volume: 5.0 ml
GC Column: DB624 Final Volume: 0.0 mL
Instrument ID: VOAGC2.1i Dilution Factor: 1.0

Lab File ID: hpidlé2l.d

VOLATILE ORGANICS - GC/PID

METHOD 602
Method Detection
Analytical Result Limit
Parameter Units: uag/1l Units: ug/l
Benzene ND 0.31
Toluene ND 0.34
Ethylbenzene ND 0.38
Xylene (Total) ND 0.40
a part of
2 Nevern Trent Services Ic.
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Client ID: WP-B1l0
Site: LE Carpenter-RNA

Date Sampled: 07/23/99
Date Received: 07/23/9%
Date Extracted: 07/27/99
Date Analyzed: 08/02/99
GC Column: DB-5
Instrument ID: BNAMS2.1i
Lab File ID: s4013.4

Lab Sample No: 145805
Lab Job No: R742

Matrix: WATER

Level: LOW

Sample Volume: 980 ml
Extract Final Volume: 2.0 ml
Dilution Factor: 25.0

SEMI-VOLATILE ORGANICS - GC/MS

Parameter

bis(2-Ethylhexyl)phthalate

METHOD 625

Method Detection
Analytical Result Limit
Units: ug/l Units: ug/l

2200 100

a part of
Severn Trent Services Inc.
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Client ID: WP-Bl0
Site: LE Carpenter-RNA

Date Sampled: 07/23/99
Date Received: 07/23/99
Date Analyzed: 07/31/99
GC Column: DB624

Instrument ID: VOAGC2.1i
Lab File ID: hpidlé28.4

Parxameter

Benzene
Toluene
Ethylbenzene
Xylene (Total)

Lab Sample No: 145805
Lab Job No: R742

Matrix: WATER

Level: LOW

Purge Volume: 5.0 ml
Final Volume: 0.0 mL
Dilution Factor: 100.0

VOLATILE ORGANICS - GC/PID

METHOD 602
Method Detection
Analytical Result Limit
Units: ua/l Units: ua/l
ND 31
57 34
200 38

1400 40

a part of

Severn Trent Services Inc.



Client ID: MW2R Lab Sample No: 145806

Site: LE Carpenter-RNA Lab Job No: R742

Date Sampled: 07/23/99 Matrix: WATER

Date Received: 07/23/%9 Level: LOW

Date Extracted: 07/27/99 Sample Volume: 970 ml

Date Analyzed: 08/02/98 Extract Final Volume: 2.0 ml
GC Column: DB-5 Dilution Factor: 100.0

Instrument ID: BNAMS2.i
Lab File ID: s4014.d

SEMI-VOLATILE ORGANICS - GC/MS

METHOD 625
Method Detection
Analytical Result Limit
Parameter Units: ug/l Units: ug/l
bis(2-Ethylhexyl)phthalate 16000 420

a part of

s Servern Trent Services loc.



Client ID: MW2R
Site: LE Carpenter-RNA

Date Sampled: 07/23/99
Date Received: 07/23/99
Date Analyzed: 08/02/99
GC Column: DB624

Instrument ID: VOAGC2.i
Lab File ID: hpidl647.d

Lab Sample No: 145806
Lab Job No: R742

Matrix: WATER

Level: LOW

Purge Volume: 5.0 ml
Final Volume: 0.0 mL
Dilution Factor: 50.0

VOLATILE ORGANICS - GC/PID

METHOD 602
Method Detection
Analytical Result Limit
Parameter Units: ug/l Units: ua/l
Benzene ND 16
Toluene ND 17
Ethylbenzene 380 19
Xylene (Total) 1700 20
a part of
6 ‘Severn Trent Services Inc.




Client ID: WP-B6
Site: LE Carpenter-RNA

Date Sampled: 07/23/99
Date Received: 07/23/99
Date Extracted: 07/27/99
Date Analyzed: 08/02/99%
GC Column: DB-5
Instrument ID: BNAMS2.i
Lab File ID: s4015.d4

Lab Sample No: 145807
Lab Job No: R742

Matrix: WATER

Level: LOW

Sample Volume: 950 ml
Extract Final Volume: 2.0 ml
Dilution Factor: 500.0

SEMI-VOLATILE ORGANICS - GC/MS

Parameter

bis{2-Ethylhexyl)phthalate

Method Detection

Analytical Result Limit
Units: ug/l Units: ua/l
38000 2100

3 part of
Severn Trent Services Inc.
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Client ID: WP-B6
Site: LE Carpenter-RNA

Date Sampled: 07/23/99
Date Received: 07/23/99
Date Analyzed: 08/02/99
GC Column: DB624
Instrument ID: VOAGC2.i
Lab File ID: hpidilé48.d

Parameter

Benzene
Toluene
Ethylbenzene
Xylene (Total)

Lab Sample No: 145807
Lab Job No: R742

Matrix: WATER

Level: LOW

Purge Volume: 5.0 ml
Final vVolume: 0.0 mL
Dilution Factor: 100.0

VOLATILE ORGANICS - GC/PID

METEOD 602
Method Detection
Analytical Result Limit
Units: ug/1 Units: ug/1l

ND 31

ND 34

170 38

1600 . 40

a part of
8 Severn Trent Services Inc.
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Site: LE Carpenter-RNA Lab Job No: R742

Date Sampled: 7/23/99

Date Received: 7/23/99 Date Analyzed: 7/26/99
Matrix: WATER QA Batch: 1261

FERROUS IRON

STL-Envirotech Dilution Analytical Result
Sample # Client ID Factor Units: mg/l
145804 WP-A3 1.0 ND
145805 WP-B10 50 42.7
145806 MW2R 50 £4.7
145807 WP-B6 50 60.2

Quantitation Limit for Ferrous Ircn is 0.1 mg/l for an undiluted sample.

Y-Method 3500-Fe (Standard Methods for the Examination of Water and
Wastewater, 18th Edition) specifies that ferrous iron be determined “at

sampling site because of the possibility of change in the ferrous-ferric
ratio with time in acid solutions” p3-57.

a part of
o Severn Trent Services inc.



Site: LE Carpenter-RNA Lab Job No: R742

Date Sampled: 7/23/89
Date Received: 7/23/89 Date Analyzed: 7/26/99
Matrix: WATER QA Batch: 0232
NITRATE
STL-Fnvirotech Dilution Analytical Result
Sample # Client ID Factor Units: mg/l
145804 WP-A3 1.0 0.38
145805 WP-B10O 1.0 ND
145806 MW2R 1.0 ND
145807 WP-B6 1.0 ND

Quantitation Limit for Nitrate is 0.1 mg/l for an undiluted sample.

a part of
10 Severn Trent Services Inc.



Client ID: WP-C1
Site: L.E. Carpenter

Date Sampled: 07/28/99
Date Received: 07/28/99
Date Extracted: 07/31/99
Date Analyzed: 08/05/99
GC Column: DB-5
Instrument ID: BNAMS2.i
Lab File ID: s4083.d

Lab Sample No: 146533
Lab Job No: R874

Matrix: WATER

Level: LOW

Sample Volume: 780 ml
Extract Final Volume: 2.0 ml
Dilution Factor: 1.0

SEMI-VOLATILE ORGANICS - GC/MS

Parameter

bis(2-Ethylhexyl)phthalate

METHOD 625

Method Detection
Analytical Result Limit
Units: ug/1 Units: ug/1

16 5.2

a part of
Nevern Trent Services Inc.
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Client ID: WP-Cl
Site: L.E. Carpenter

Date Sampled: 07/28/99
Date Received: 07/28/99
Date Analyzed: 08/03/99
GC Column: DB624
Instrument ID: VOAGC2.i
Lab File ID: hpidie73.d

Parameter

Benzene
Toluene
Ethylbenzene
Xylene (Total)

Lab Sample No: 146533
Lab Job No: R874

Matrix: WATER

Level: LOW

Purge Volume: 5.0 ml
Final Volume: 0.0 mL
Dilution Factor: 1.0

VOLATILE ORGANICS - GC/PID

METHOD 602
Method Detection
Analytical Result Limit
Units: ug/1 Units: ug/1l
ND 0.31
ND 0.34
ND 0.38
ND 0.40

a part of
———
2 Severn Tremt Services inc.



Site: L.E. Carpenter Lab Job No: R874

Date Sampled: 7/28/99

Date Received: 7/28/99 Date Analyzed: 8/10/99
Matrix: WATER QA Batch: 1264

FERROUS IRON

STL-Envirotech Dilution Analytical Result
Sample # Client ID Factor Units: mg/l
146533 WpP-C1 25 13.8

Quantitation Limit for Ferrous Iron i1s 0.1 mg/l for an undiluted sample.

Y-Method 33500-Fe {Standard Methcds for the Examination of Water and
Wastewater, 16th Edition) specifies that ferrous iron be determined “at
sampling site because of the possicility of change in the ferrous-ferric
ratio with time in acid solutions” p3-¢7.

a part of
3 Severn Trent Services lnc.
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Site: L.E. Carpenter Lab Job No: R874
Date Sampled: 7/28/9%9
Date Received: 7/28/98 Date Analyzed: 7/28/99
Matrix: WATER QA Batch: 0232
NITRATE
STL-Envirotech Dilution Analytical Result
Sample # Client ID Factor Units: mg/l
146533 WP-C1 1.0 ND

Quantitation Limit for Nitrate is 0.1 mg/l for an undiluted sample.

a part of
4 Severn Trent Services Inc.
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Client ID: MW15S Lab Sample No: 145569

Site: L.E. Carpenter-RNA Lab Job No: R707

Date Sampled: 07/22/9% Matrix: WATER

Date Received: 07/22/99 Level: LOW

Date Extracted: 07/24/99 Sample Volume: 980 ml

Date Analyzed: 08/03/99 Extract Final Volume: 2.0 ml
GC Column: DB-5 Dilution Factor: 1.0

Instrument ID: BNAMS3.i
Lab File ID: t5798.d

SEMI-VOLATILE ORGANICS - GC/MS

METHOD 625
Method Detection
Analytical Result Limit
Parameter Units: ug/1l Units: ug/1
bis(2-Ethylhexyl)phthalate ND 4.2
a part of
: . : Severn Trent Serviees I,
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Client ID: MW1l7S Lab Sample No: 145570
Site: L.E. Carpenter-RNA Lab Job No: R707
Date Sampled: 07/22/99 Matrix: WATER
Date Received: 07/22/99 Level: LOW
Date Extracted: 07/24/99 Sample Volume: 970 ml
Date Analyzed: 08/03/99 Extract Final Volume: 2.0 ml
GC Column: DB-5 Dilution Factor: 1.0

Instrument ID: BNAMS3.i
Lab File ID: t5799%.4

SEMI-VOLATILE ORGANICS - GC/MS

METHOD 625
Method Detection
Analytical Result Limit
Parameter Units: ug/l Units: ug/1
bis(2-Ethylhexyl)phthalate ND 4.2
a part of
2 Severn Trent Services Inc.
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Client ID: MW17S
Site: L.E. Carpenter-RNA

Date Sampled: 07/22/99
Date Received: 07/22/99
Date Analyzed: 07/30/99
GC Column: DB624
Instrument ID: VOAGC2.i
Lab File ID: hpidl620.4

Lab Sample No: 145570
Lab Job No: R707

Matrix: WATER

Level: LOW

Purge Volume: 5.0 ml
Final Volume: 0.0 mL
Dilution Factor: 1.0

VOLATILE ORGANICS - GC/PID

METHOD 602
Method Detection
Analytical Result Limit
Parameter Units: ug/l Units: ug/l
Benzene ND 0.31
Toluene ND 0.34
Ethylbenzene ND 0.38
Xylene (Total) ND 0.40
a part of
3 Severn Trent Services iac.
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Site: L.E. Carpenter-RNA Lab Job No: R707

Date Sampled: 7/22/99

Date Received: 7/22/99 Date Analyzed: 7/26/99
Matrix: WATER QA Batch: 1259

FERROUS IRON

STL-Envirotech Dilution Analytical Result
Sample # Client ID Factor Units: mg/l
145569 MW15S 1.0 1.5
145570 MW17s 1.0 ND

Quantitation Limit for Ferrous Iron i1s 0.1 mg/l for an undiluted sample.

-Method 3500-Fe (Standard Methods for the Examination of Water and
astewater, 18th Edition) specifies that ferrous iron be determined “at
eampling site because ¢f the possibility of change in the ferrous-ferric
atio with time in acid sclutions” c3-€7.

a part of

q Severn Trent Services Inc.



Site: L.E. Carpenter~RNA
Date Sampled: 7/22/99

Date Received: 7/22/99
Matrix: WATER

STL-Envirotech

Sample # Client ID
145569 MW15S
145570 MW17S

Quantitation Limit for Nitrate is 0.1 mg/l for

Lab Job No: R707

Date Analyzed: 7/23/99
QA Batch: 0234

NITRATE

Dilution
Factor

Analytical Result
Units: mg/l

0.18

ND

an undiluted sample.

a part of
Severn Trent Services Inc.



